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Figure I-1.   - Project Location

DURANGO AREA DRAINAGE MASTER PLAN
ALTERNATIVES ANALYSIS REPORT

I.  INTRODUCTION

A. Objective

This Alternatives Analysis Report has been prepared for the Flood

Control District of Maricopa County (FCDMC) as part of the Durango

Area Drainage Master Plan (ADMP).  The project location is shown on

Figure I-1.  The purpose of the project is to quantify the extent of

flooding problems and develop alternative solutions to the flooding

problems.  The ADMP will evaluate the drainage area, identify

structural and non-structural alternatives, and develop a preferred

solution.  The plan will develop and identify preliminary costs,

alignments, typical sections, right-of-way requirements, utility conflicts,

environmental issues,  landscape design concepts, and potential project

participants for the preferred alternatives.  Alternatives will address

mitigation of flooding along the Buckeye Feeder Canal, the Roosevelt

Irrigation District (RID) Canal, and the Union  Pacific Railroad (UPRR).

The project includes delineation of the 100-year floodplain for the

Buckeye Feeder Canal (BFC) from the Agua Fria River eastward to 91st

Avenue and an extension of the Tolleson floodplain delineation along

the UPRR extending from 69th Avenue to 35th Avenue.  The new

floodplain delineations are documented in a separate report.

B. Study Area 

The study area is within  Maricopa County and includes portions of the

City of Phoenix, the City of Tolleson, the City of Avondale, and

unincorporated Maricopa County.  The jurisdictional boundaries are

depicted on Figure I-2.  The study area encompasses approximately 53

square miles bounded by the Interstate 10 freeway on the north, the Salt

and Gila Rivers on the south, the Agua Fria River on the west, and the

Interstate 17 freeway on the east.  The study area has been divided into

three geographic areas.

The Northern Study Area extends the full width of the study area from

the Agua Fria River eastward to I-17 and from I-10 southward to the

UPRR at approximately Buckeye Road.  The Southwest Study Area

extends from the Agua Fria River eastward to approximately 83rd

Avenue and from the UPRR southward to the Gila River.  The

Southeast Study Area extends from approximately 83rd Avenue

eastward to I-17 and from the UPRR southward to the Salt River.

C. Existing Data & Reports

Portions of the Durango area have been studied on previous occasions.

The following is a description of some of the more significant studies

in the study area:

The Floodplain Delineation of the Tolleson Area, was completed in

May, 1999, and included hydrologic analysis of the entire Durango

study area with mapping and delineation of the floodplain along the

north side of the UPRR railroad.

The Tolleson - SPRR and Van Buren Street at 91st Ave, Candidate

Assessment Report was completed in August, 1999, and

analyzes/evaluates solutions for the flooding problems in the downtown

Tolleson area.

The Drainage Concept Report, 115th Ave - Gila River Bridge to MC 85

was completed in March, 1998, as a part of the 115th Avenue

improvement project by MCDOT, and recommended a set of

improvements to the BFC to accommodate storm drainage.

The City of Phoenix - Estrella Village Plan, was adopted by the Phoenix

City Council in March, 1999.  This overall plan includes proposed land

use and infrastructure, as well as roadway, landscaping, and multi-use

trail guidelines and opportunities.

The Salt-Gila River Floodplain Delineation Restudy, was completed in

May, 1999, and re-delineated the floodplain of the Salt and Gila Rivers

from Mesa to Buckeye.
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The Agua Fria River Floodplain Delineation Restudy, was completed

in October, 1996, and re-delineated the floodplain of the Agua Fria

River from the New Waddell Dam to the Gila River confluence.

The mapping used for this study was based upon aerial mapping

performed in April, 1994 for the Maryvale Area Drainage Master Study

(FCD 93-33).

D. Project Coordination

A Review Committee was established by the FCDMC to provide

coordination and input throughout the project.  The Review Committee

consists of representatives of the agencies that will be impacted by the

project and have an interest in its outcome.  The Review Committee has

met to date for the following meetings:

1. Project kick-off meeting.
2. Brainstorming meeting to identify drainage problems and

alternative solutions.
3. Potential Alternatives meeting to confirm the drainage

alternatives identified by the consultant to be developed in detail
for the alternatives evaluation.

4. Alternatives Evaluation meeting to select a preferred drainage
alternative based on the alternatives analysis presented in this
report

The Review Committee consists of the following members:

REVIEW COMMITTEE

Agency Representative

City of Avondale Mr. Jim Mitchell
Flood Control District of Maricopa County Mr. Greg Jones
Maricopa County Dept of Parks & Recreation Mr. Dave Konopka
Maricopa County Dept of Planning & Dev. Mr. Matthew Holme
Maricopa County Dept of Transportation Mr. Mike Smith
City of Phoenix Mr. Ray Dovalina /

Ms. Christine Hood
Roosevelt Irrigation District Mr. Stan Ashby

Buckeye Irrigation Company Mr. Jackie Meck
Salt River Project - Water Mr. Steven Tanis
Salt River Project - Power Mr. Bill Phillips
City of Tolleson Mr. Manuel Dominguez /

Mr. Woody Scoutten
U.S. Army Corps of Engineers Mr. John Drake /

Mr. Mike Ternak

In addition to the Review Committee, public input was solicited at two

public open house meetings held in the project study area.  The first

open house was held early in the project to allow public input to be

incorporated into the entire planning process.  Other meetings were held

to obtain input from the agencies represented on the Review Committee

as described in the Data Collection Report.  The second open house was

held immediately following the final selection of a preferred alternative,

to allow opportunity for comment on the selected alternative.

E. Deliverables

The project consists of five phases resulting in an implementation plan

with estimated costs for a recommended plan to address the drainage

issues within the study area.  The five project phases are summarized as

follows:

Phase Products

1. Data Collection Data Collection Report
Survey & Mapping

2. Level I Analysis Potential Alternatives Submittal

3. Level II Analysis Alternatives Analysis Report

4. Level III Analysis Recommended Design Report
Preliminary Design Plans

5. Implementation Final Submittal
Maintenance Plan

This Alternatives Analysis Report is the final deliverable for the Level

II Analysis documenting the development and analysis of the alternative

drainage solutions and selection of the preferred alternative which will

be further developed in the Level III Analysis phase of the project.
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Point Values (in) 

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
5 MIN 0.33 0.43 0.49 0.59 0.67 0.74

10 MIN 0.49 0.64 0.75 0.90 1.02 1.14
15 MIN 0.59 0.80 0.95 1.15 1.30 1.46
30 MIN 0.78 1.08 1.28 1.55 1.76 1.97

1 HOUR 0.96 1.33 1.58 1.93 2.20 2.47
2 HOUR 1.05 1.46 1.74 2.13 2.43 2.73
3 HOUR 1.11 1.55 1.85 2.27 2.58 2.90
6 HOUR 1.22 1.72 2.06 2.52 2.88 3.23

12 HOUR 1.34 1.90 2.28 2.81 3.21 3.61
24 HOUR 1.45 2.09 2.51 3.09 3.54 3.99

II.  HYDROLOGY

Introduction

The hydrology for this study was developed based on existing conditions

hydrology from the Floodplain Delineation of the Tolleson Area, May

1999.  The existing conditions hydrology was updated as part of this

project to reflect changes in land-use and routing which have occurred

since the original study.  The reader is encouraged to review the full text

of the above mentioned hydrology report for additional details not

presented here.

Following completion of the existing conditions model update, the

updated existing conditions model was then modified to reflect changes

in flow routing from the  channels, storm drains, and detention basins

identified in the alternative screening process.

Hydrology Model Update

The U.S. Army Corps of Engineers, HEC-1 Flood Hydrograph Package

(HEC-1) computer program was used to develop this model.  Guidance

is given in the Drainage Design Manual for Maricopa County, Arizona,

Volume I, Hydrology (Hydrology Manual) for application of the HEC-1

program within Maricopa County.  Additionally, the computer program

Drainage Design Management System for Windows (DDMSW),

developed by the District, was used to modify land use parameters which

have changed due to development.  Land use data has been updated

based on field observations and color aerial photos as of February 15,

2000.  The land use data was input into the District’s GIS system to

generate the area of each land use type per subbasin for input into the

DDMSW.  The soil loss parameters were also adjusted based on the

effective impervious area and the percent of vegetative cover.   While

rainfall losses due to soil types have remained unchanged since the

original study, there have been minor changes to the subbasin boundaries

which have been accounted for within DDMSW.  The existing drainage

sub-area boundaries with HEC-1 routing are shown on Figure II-1.

Point precipitation rainfall values are taken from NOAA Atlas II,

Volume VIII.  The PREFRE program within DDMSW was used in

conjunction with the precipitation isopluvial maps contained in the

Hydrology Manual to establish the point precipitation values shown

below.

Numerous changes to the structure of the HEC-1 model were also made.

These changes mostly involved divert and combine statements with

some major changes to the overall sequence of the model.  Diverts are

widely used in this model to direct flow at key concentration points to

other parts of the model.  Some examples include; 1) flow splits at

arterial street intersections, 2) diverts of UPRR overflows, 3) on-site

retention from new subdivisions being diverted out of the model, and 4)

diverts to route flow around code sequence for the sake of modeling.

When a hydrograph is diverted into two hydrographs, such as occurs at

a flow split location, the hydrograph that is carried forward in the next

model step retains the total accumulated tributary area for purposes of

aerial reduction of rainfall values.  The diverted hydrograph is typically

retrieved into the model sequence at some subsequent modeling point.

The drainage area tributary to the diverted hydrograph is not retained

when the hydrograph is retrieved and combined with a new hydrograph.

As a result, the tributary area must be manually entered, when

appropriate, to ensure proper application of the aerial reduction factors.

Locations in the model where the areas are manually set are denoted by

an “@” symbol in front of the HEC-1 ID for concentration points

(@CPRJ for example).

Storage of runoff due to on-site retention was incorporated into the

model for newer developments where the existence of on-site retention

could be confirmed.  This was accomplished by reviewing aerial photos

and comparing them to drainage reports.  If developments had been built

or were under construction as of the photo date  then 80% of their

retention volume was considered to be effective.

Hydrograph routing within the model is based on channel storage

routing using data from the HEC-RAS floodplain delineation model for

routing along the UPRR from 69th Avenue to 35th Avenue and within the

BFC from the Gila River outfall to 91st Avenue.  The BFC routing

assumes the culverts are plugged.
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Figure II-1.   - Existing Drainage Sub-Area Boundaries
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91st Avenue north of Van Buren Street during 1966 storm

Tolleson Residential neighborhood north of Van Buren street during
1966 storm

III.  EXISTING CONDITIONS

A. Introduction

Existing conditions within the study area have been documented in the

Data Collection Report, submitted under separate cover as part of this

project.  The Data Collection Phase of the ADMP included identifying

known flooding locations and collecting data regarding existing and

proposed drainage facilities, major natural washes, and existing utilities.

The data collection effort also included identification of planned

residential developments, recreational facilities, landscape and visual

resources assessment  and an environmental overview within the study

area.  The reader is referred to the Data Collection Report for a detailed

description of existing conditions.  This section summarizes the existing

flooding problems and existing drainage facilities within the study area.

B. Areas of Flooding

Areas of flooding within the study area have been delineated as FEMA

floodplains along the Salt, Gila, and Agua Fria Rivers, along the

upstream embankment of the RID Canal and along the UPRR.  Existing

FEMA floodplains are shown on Figure III-1.  Additionally local

flooding problems have been reported and are known to exist  along the

BFC, along 91st Avenue between Interstate 10 and the UPRR, and along

Van Buren Street in the vicinity of 95th and 96th Avenues.

Buckeye Feeder Canal

The BFC along 115th Ave is a known flooding area due to the limited

capacity of the canal to convey storm water and features within the canal

such as culverts which restrict the flow.  The  BFC floodplain is being

delineated as part of this project from the Gila River to 91st  Avenue.

91st Avenue

The intersection of 91st Avenue and Van Buren is a known flooding

problem due to the inadequate conveyance capacity of 91st Avenue

between Van Buren Street and the UPRR.  There is an existing SRP

irrigation ditch along the east side of 91st Avenue which historically

intercepts storm water flows generated east of 91st Avenue.  This ditch

is not designed for storm flows and the culvert and pipe  downstream of

Van Buren Street restrict the flow, resulting in ponding, overtopping of

the irrigation facilities, and flooding along 91st Avenue and Van Buren

Street including the intersection.  The historic photo below shows a

view of 91st Avenue just north of Van Buren Street during a 1966 storm.

Van Buren Street

In the vicinity of 95th and 96th Avenues, Van Buren Street is a known

flooding problem due to ponding in the area.  Runoff that accumulates

in this area comes from the east on Van Buren Street, from 91st Avenue,

and from the subdivisions north of the street.  Lack of an existing storm

drain system has resulted in poor conveyance of storm flows through the

area.  The historic photo below shows a view of a residential

neighborhood in Tolleson north of Van Buren Street during a 1966

storm.

C. Existing and Planned Facilities

The drainage pattern is predominantly overland in a northeast to

southwest direction accumulating along the RID  Canal and along the

UPRR eventually reaching the Salt and Gila Rivers on the south and the

Agua Fria River on the west. The few drainage facilities that exist

within the study area are described in the following paragraphs.
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Papago Diversion Channel

The ADOT Papago Diversion Channel drains to the west along the north

side of Interstate 10 and defines the north limit of the study area.  This

channel captures flow from the north and diverts it west to the Agua Fria

River.  Most of the storm drains from the north tie into the channel,

although some pass to the south unintercepted.

Agua Fria Levee

The Agua Fria Levee extends from north of Interstate 10 south to

Buckeye Road near the UPRR.  The levee is designed to convey the 100

year storm flow in the river without overtopping the banks.

Holly Acres Levee

The Holly Acres Levee is an existing bank protection project on the Gila

River, extending from 113th Avenue downstream to El Mirage Road.

The levee was designed to accommodate a flow of 115,000 cubic feet

per second (cfs)  with three feet of freeboard, however at approximately

100,000 cfs, the river flows over the north bank at 99th Ave and around

the Holly Acres Levee.  The levee is not in danger of being overtopped

since it is outflanked before the river level rises high enough.  The

outflanking is not likely to cause damage to the levee, as it is armored

with stones on both sides.

Tres Rios Project

The Tres Rios project is an ongoing project in the Salt/Gila River with

an effort to restore critical riparian and wetland habitats that have been

lost in the region as a result of water resources development in the

Phoenix metropolitan area.  The project extends from the 91st Ave

wastewater treatment plant to just downstream of the confluence with

the Agua Fria River.  The project has completed the feasibility study

phase and identified potential benefits for flood control, including bank

protection levees along the Salt/Gila River from approximately 91st

Avenue to Dysart Road, then extending northward to the Avondale

WWTP located south of Broadway Road.  An exhibit showing the

selected alternative for the Tres Rios project is included in the

Appendix of this report.

South Mountain Freeway (Loop 202)

The possibility exists for a future Loop 202 Freeway extension to the

south, approximately along the 59th Ave alignment, which may block

westerly drainage within the study area.  It is anticipated that the design

for the freeway will include collector channels and basins to intercept

the runoff, retain the flows, and drain south to the Salt River.

City of Phoenix Storm Drains

The City of Phoenix has previously constructed several storm drains in

the study area which were designed to accommodate a 2-Year design

storm prior to the construction of the Papago Diversion Channel with

the Interstate 10 freeway.  Large diameter storm drains are present in the

major north-south arterial roadways from 27th Avenue to 67th Avenue

and in Buckeye Road from 27th Avenue to 67th Avenue.  With the

construction of the Papago Diversion Channel along the freeway, some

of the previous flow in the storm drains is now diverted, and the existing

pipe has capacity beyond a 2-Year design storm event.

Other Facilities

Other facilities receive and convey runoff by virtue of the fact that they

are within the path of the runoff even though they are not designed for

drainage.  Existing features that receive runoff are the BFC, and several

small Salt River Project (SRP) irrigation ditches along agricultural

properties.  All of the canals in the project area are designed for

irrigation delivery rather than storm drainage.  This results in flooding

when runoff exceeds the capacity of the canals.  Runoff that is

intercepted by the railroad embankment makes its way westerly along

the face of the embankment.  Runoff flowing west along the

embankment ponds behind section line roads that have raised profiles

to pass over the railroad.  The flow breaks out to the south when the

ponding elevation exceeds the height of the embankment.  None of the

cross-roads have culverts of adequate size to drain nuisance flows

through the roadway embankment.

D. Runoff Quantities

Runoff quantities from the 100-year, 6 and 24-hour storms are

summarized in Table 1 for key concentration points throughout the

study area.
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LOCATION
Existing

Q100, 6-hr

Existing
Q100, 24-

hr
(CFS) (CFS)

UPRR at:
35th Avenue 1791 1400
51st Avenue 1562 1494
67th Avenue 710 659
75th Avenue 1485 1384
83rd Avenue 1408 1338
99th Avenue 1256 1218
115th Avenue 447 457
Agua Fria River 1085 898
RID Canal at:
35th Avenue 1212 899
51st Avenue 1517 1200
59th Avenue 1216 1012
Buckeye Feeder Canal at:
99th Avenue 623 664
107th Avenue 942 1060
115th Avenue 895 1013
El Mirage Rd 1123 1486
Dysart Rd 1066 1406
Agua Fria River 1019 1335
Van Buren Sreet. at:
75th Avenue 1037 814
99th Avenue 767 608
115th Avenue 374 301
Buckeye Road at:
83rd Avenue 698 435
99th Avenue 681 572
Lower Buckeye Road at:
43rd Avenue 2112 1728
51st Avenue 1210 1124
59th Avenue 846 1187
75th Avenue 876 782
99th Avenue 696 712
Broadway Road at:
67th Avenue 1133 1026
115th Avenue 857 995
Southern Avenue at:
91st Avenue 1246 1118
115th Avenue 1209 1610

Table 1 - 100-Year Runoff Quantities
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IV.  STORM WATER MANAGEMENT ALTERNATIVES

A. Introduction

Storm water management alternatives were identified through a

brainstorming session held with the Review Committee on February 23,

2000 at the Maricopa County Parks Department. The purpose of the

session was to identify flooding problem areas and alternative concepts

for solutions to the drainage problems.

Although the study area was divided into three geographic areas (north,

southeast, and southwest),  for planning and evaluation purposes the

area is studied as one complete drainage system.  This is done to allow

consideration of alternatives that cross the geographic boundaries.  An

Existing Constraints Map, shown on Figure IV-1, was used to show the

planning constraints identified in the Data Collection Phase.  Among the

items depicted on the map were existing and planned development,

existing and planned utilities, and  known flooding areas.

Environmental constraints, and archaeological and historical constraints

were also considered based on maps from the Data Collection Report

previously prepared for this study.  Blueprints of the Existing

Constraints Map were used to mark alternatives as they were identified.

The brainstorming session was intended to be a creative setting to

generate possible alternatives.  As a result, several alternatives were

generated by the review committee (Identified as Alternatives B-1

through B-6), in addition to the presentation of  several “seed”

alternatives which were generated in advance by the consultant team

(Identified as Alternatives S-1 through S-7).  Agency representatives in

attendance were given the opportunity to share their issues and

objectives for the project as well as opportunities for cooperation and

multiple-use benefits that may be achieved with the project.

B. Major Choices in Developing Alternatives

Numerous choices are available in developing drainage alternatives;

many more than can be realistically analyzed in detail.  The process of

developing alternatives involved considering, evaluating, and screening

all the alternatives conceived by the review committee.  The

brainstorming session was used as a forum for generating the initial

alternatives.  The initial alternatives were screened to a few promising

ones by the consultant team after the brainstorming session.  The

screened alternatives represent different approaches to solving the

flooding problem.  The major options considered in developing

alternatives are summarized below.

Alignment -  The location of drainage facilities is often along the

historic flow path.  This may result in the most economical alignment.

When the structure capacity is exceeded, the flow will  return to its

historic path.  There are times when diverting runoff along a new

alignment  may be more economical.  This may occur when additional

land can be made available for development or when channels can be

aligned adjacent to roadways to share right-of-way.  The alignment

concepts considered are typically along the UPRR and BFC corridors.

Otherwise, an alignment that makes use of existing or planned roadway

alignments, along a section line or a fractional section line is used.

Spacing of Storm Drain Facilities -  Storm drain or channel

improvements can be planned at many different spacings such as every

city block, 1/2-mile, 1-mile, 2-mile or more.  Increasing the spacing

increases the size of the facilities but may achieve a lower overall cost.

In most cases, the existing canals and roadways dictate the spacing of

facilities.

Type of Storm Drain Facilities -  The type of conveyance facility will

generally be dependant on the magnitude of the flows, cost, and

environmental considerations.  Available choices include, detention or

retention basins, channels, and pipes.  For each of these conveyance

methods there are several materials that are available including earth,

concrete, riprap, concrete pipe, and corrugated metal pipe.

Detention vs. Conveyance -  Retarding the rate of flow through

detention basins allows downstream conveyance facilities to be smaller.

The degree to which detention is pursued in a plan is another alternative.

Because runoff accumulating along the UPRR and the RID  Canal flows

westerly along the railroad or canal for a significant distance, it may be

economical to detain the flows to reduce the required outfall capacity.

Nonstructural Plan - In some cases, it may be more economically,

politically, or environmentally beneficial to restrict development in

flood prone areas.  Benefits of restricting development may include

creation of open space,  maintenance of existing vegetation and wildlife

habitat, overbank storage, and avoidance of the cost of drainage

improvements.

Acceptance of Risk -  The level of risk accepted by the community is

another choice that may be considered.  Acceptance of additional risk

by downsizing improvements results in lower initial costs, but may

result in increased long term costs to society in terms of maintenance

and repairs of damaged property.
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C. Flood Control Objectives

Although the three planning areas are distinct, the potential exists for

viable flood control alternatives that cross the boundaries between the

north, southeast, and southwest areas and combine runoff generated

within each area.  The alternatives are therefore developed with the

entire project study area in mind rather than the smaller study area

boundaries identified.

North Study Area

Runoff generated in the north study area accumulates along the UPRR

and ponds until it is deep enough to either overflow the major streets to

the west, overtop the railroad to the south, or a combination thereof.

There is a significant flow overtopping the railroad east of 51st Avenue.

More typically, runoff makes its way west along the upstream railroad

embankment.  The objective of alternatives in the north area is to

alleviate the flooding from ponding and conveyance along the UPRR.

Specific trouble spots have been identified in downtown Tolleson at

91st, 96th and 99th Avenues.

Southwest Study Area

The BFC  is the dominant drainage feature in the southwest area.  The

BFC is an SRP owned and operated tailwater ditch which typically

conveys 40 to 80 cubic feet per second (cfs) of tailwater runoff.  The

BFC was not designed to convey storm water.  However, the BFC is

located at a low point in the terrain and receives runoff during storm

events.  The BFC has an existing capacity of approximately 115 cfs

versus a design storm event which generates between 330 and 1600 cfs.

The flooding problems associated with the BFC are aggravated by new

developments being planned in the area.

The existing Holly Acres levee and the planned Tres Rios levee along

the Gila River must be addressed in a plan for the southwest area.

Interior drainage accumulating on the land side of the levees must be

planned for.  The objective for alternatives in the southwest area is to

alleviate flooding along the BFC and address the interior drainage

associated with the Holly Acres / Tres Rios levee.  Pending development

has been delayed due to liability concerns from SRP associated with

development runoff being directed into the BFC.

Southeast Study Area

The southeast area is largely within the City of Phoenix and drains

southerly to the Salt River.  Existing large diameter storm drains exist

in the eastern portion of the southeast area draining from the I-10

freeway south to the River.  An opportunity is presented by the planned

South Mountain Freeway to cooperate with ADOT in developing a

regional drainage concept for the southeast area.  The objective in the

southeast area is to identify a drainage concept to be implemented as

development takes place within the area and to identify opportunities for

joint projects with the City of Phoenix and ADOT.

D. General Landscape Themes

Based on information presented in the Data Collection Report, including

existing landscape character, future desired landscape character, visual

resources, vegetation survey, cultural data, historical data, and

prehistorical data, this section presents general landscape themes which

have been developed for flood control alternatives within the study area.

Two approaches are considered for the landscape design of the Durango

area as schematically illustrated in Figure IV-2.  

Approach 1 features a single common landscape theme which would be

applied to the entire study area.  The various flood control facilities

would exhibit this single theme and a consistent landscape treatment.

With a single common theme, the flood control facility would assume

identifiable characteristics of its own which may or may not bear a

direct relationship to the areas in which it occurs.  For this approach to

be viable, it must be determined that there is a single strong theme

appropriate for the entire study area.

Approach 2 features mixed themes such as might occur in the transition

from industrial / developed areas to agricultural / residential areas to

river / natural areas.  This approach features a combination of different

themes introduced throughout the study area which would bear a

relationship to the areas in which they occur.  The different themes

would be linked by common design elements which unify the facility as

a whole and provide transitions from one theme area to another.  It is

possible that materials may remain consistent throughout the entire area

with the different themes representing different arrangements, densities,

and special emphasis elements.

Landscape Theme Objectives

Landscape theme objectives for the Durango area include the following:

- Develop an overall landscape theme for each flood control alternative

whether it be a single common theme or mixed themes.

- Protect or enhance local community character.

- Provide visual connectivity for the flood control facilities through the

use of an aesthetic grading approach and common materials both

hardscape and planting for the entire alignment.  Arrangements,

densities, and themes for special emphasis areas may vary.

- Incorporate areas or nodes of special emphasis or uses.

- Themes should be consistent with and reinforce where possible the

guidelines presented in the Estrella Village Plan, as well as guidelines

of the City of Tolleson and City of Avondale as applicable.





DIBBLE & ASSOCIATES 14 DURANGO AREA DRAINAGE MASTER PLAN
March 2001 ALTERNATIVES ANALYSIS REPORT

Description of Potential Landscape Themes

The potential landscape themes described herein represent possible

typical concepts for the landscape design of the various flood control

alternatives within the Durango area.  The themes have a basis in either

existing or desired landscape character, visual resources, or cultural,

historical, or prehistorical data relevant to the area. The intent is that any

of the themes or a combination of themes could be applied to any

alternative. However, because of location or other characteristics of an

alignment certain themes may be more appropriate for certain locations

within the study area. It should be noted that the Flood Control District’s

Policy for the Aesthetic Treatment and Landscaping of Flood Control

Projects was not a limiting factor in the development of the landscape

themes described herein.  The District’s policy would include only a

portion of the amenities being suggested.  The following outlines key

components for each general landscape theme.

Park-Like Theme (Figure IV-3)

Overall theme: turf green belt (like Scottsdale’s Indian Bend Wash).

- Emphasis on active recreation with maximal turf.

- Multi level and aesthetic grading of basins and channels.

- Turf low flow channel.

- Gentle undulating side slopes (4:1 to 8:1).

- Park amenities including ramadas, benches, lighting, signage, play

equipment, etc.

- Multi-use Trail.

- Primary plant palette - canopy shade trees combining evergreen and

deciduous varieties such as Chinese Pistache, Oak, Sissoo, Mesquite,

and Ash.

- Special emphasis plantings could consist of palms and / or flowering

/ color trees. 

- General scheme reflects an informal arrangement - visual interest,

shade for potential users, preservation of  mountain views, and

screening where needed.

- Minimize hard structures.  Features / structures designed to blend

using natural materials or materials which are colored / stained and / or

textured to be compatible.

Modified Sonoran Desert Theme (Figure IV-4)

Overall theme: modified natural.

- Combination of active and passive recreational areas.

- Turf limited to active recreation areas with planted and decomposed

granite sideslopes and passive use areas.

- Multi level and aesthetic grading of basins, channels, and low flow

channel.  Low flannel channel may be turf or natural rock material

depending on location.

- Natural forms.

- Gentle undulating sideslopes (4:1 to 8:1).

- Park amenities including ramadas, benches, lighting, signage, play

equipment, etc.

- Multi-use Trail.

- Informal arrangement of modified Sonoran Desert Plant palette

consisting of  Mesquite, Palo Verde, Acacia, Sissoo, and Oak trees with

massings of compatible low water use arid region shrubs, ground covers,

and accent plantings designed to maximize visual interest, variety, color,

and texture.

- Special emphasis plantings could consist of palms and / or flowering

/ color trees. 

- Minimize hard structures.  Features designed to blend using natural

materials or materials which are colored / stained and / or textured to be

compatible.

Natural Theme (Figure IV-5)

Overall theme: natural appearing.

- Natural, organic landforms and layout.

- Possible natural water features with permanent source of water.

- Public education opportunities.

- Natural transitions.

- Native plant palette featuring Cottonwood and Willow trees and a

riparian shrub palette along low flow areas (provided the water table is

high enough to sustain this type of vegetation) transitioning to Mesquite

bosque and then to a Mesquite and Palo Verde mix with a native

indigenous palette of shrubs, groundcovers, and grasses in the more

upland areas.

- Potential for bird and wildlife habitat improvement.

- Extensive use of natural materials reflective of native river

environment - river run rock, stone and wood for site features and

structures.

Formal Promenade Theme (Figure IV-6)

Overall theme: formal (Like Pecan tree wind rows and historic canals).

- Formal straight alignment and arrangement.

- Formal rows of a single species of canopy tree such as Chinese

Pistache or Sissoo.

- Formal arrangement of complimentary and accent trees for nodes -

palms and or flowering / color trees.

- Understory treatment may be a combination of turf, decomposed

granite, and low shrubs and grasses in a formal uniform arrangement.

- Formal architectural features and or structures.

Themes for Special Emphasis Areas (Figure IV-7)

The first four themes represent design options for the overall landscape

scheme of the proposed flood control facility alternatives.  Themes for

special emphasis areas can also be incorporated and combined with the
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overall themes. Examples of themes for special emphasis areas

applicable to the Durango area include the following:

Agricultural Heritage

- Design intent is preservation of open space / open character of existing

agricultural areas with large set backs for channels and basins. 

- Preserve mountain views.

- Concentration of larger and or accent plantings at nodal areas i.e. Date

Palms or Chinese Pistache.

- Buildings, hardscape elements, design details, public art, and structures

to reflect an agrarian theme.

- Historic mills could also be incorporated.

- Public education opportunity - agricultural history and significance of

agriculture to the Durango area.

Historic Canal Theme

- Formal tree lined promenade.

- Hardscape elements, design details, bridges, structures, with designs

reminiscent of historic canals.

- Public education opportunity - history and significance of canals to the

Durango area.

Railroad Theme

- Formal planting and hardscape arrangement with buildings, hardscape

elements, design details, bridges, public art, signage, and structures

featuring a railroad theme.

- Appropriate for alternatives following the alignment of the UPRR.

- Possible future light rail corridor.

- Public education opportunity - history and significance of the railroad

to the Durango area.

Native American Theme

- Natural materials and layout.

- Hardscape elements, design details, public art, signage, bridges,

structures, and logos / symbols featuring a Native American theme.

- Public education opportunity - history and significance of the Native

Americans to the Durango area.
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E. General Environmental Issues

The environmental overview compiled in preparing the Durango ADMP

included evaluations of ecology, historical and pre-historical themes,

archaeology, socioeconomic factors, and hazardous materials within the

project area.  Each of these issues are summarized briefly in the

remainder of this section, and described in greater detail in sections

specific to individual storm water management alternatives.  

Ecology

General reconnaissance surveys of the project area identified potentially

sensitive biological resources, vegetation communities, and potential

habitat for special interest species in areas along the Salt/Gila and Agua

Fria Rivers.  Approximately 95 percent of the project area has been

disturbed by various human activities to the extent that non-native plant

and animal species dominate the area.  Little biological resource value

is recognized in the urban and industrial areas, while agricultural areas

provide habitat for rodents, granivorous birds, and raptors.  Existing

natural vegetation in the Durango area is essentially limited to

intermittent riparian areas along the Gila, Salt, and Agua Fria Rivers.

Vegetation communities are shown on Figure V-1 in the Data

Collection Report submitted under separate cover for this study. A

diverse population of birds and mammals (native and non-native) exists

in and around the constructed wetland near the 91st Avenue Wastewater

Treatment Plant.  These areas may represent potential suitable habitat

for some special interest species.  It is believed that the presence of

competitive, non-native aquatic species would preclude the

establishment of native aquatic species in this constructed wetland.

(Minckely, 1991) 

Cultural Resources

Prehistorical

The prehistoric Hohokam culture occupied the Durango area for

approximately 1,000 years, until around A.D. 1450.  Evidence of their

occupation has been documented in the various irrigation canals, village

sites, and other artifacts distributed throughout the project area, shown

on Figure V-2 in the Data Collection Report submitted under separate

cover for this study.  Development in the last 150 years has disturbed or

destroyed much surface evidence of prehistoric peoples, however,

abundant and unexamined subsurface features are likely to exist.  The

preservation and study of the prehistoric features within the Durango

area are considered important in understanding the culture of the

Hohokam, in fact, the Durango area lies within the Hohokam core area

(Gumerman, 1991).  

Historical

More recent development of the Durango area began in the 1860s with

the surveying of the land and attempts to irrigate the Salt River Valley.

Completion of the Theodore Roosevelt Dam on the Salt River in 1911

established a secure source of water for the Valley and encouraged

further settling and development of the area.  The Durango area was

populated with approximately 80 farmhouses by the 1930s.  Railways

and highways were established to serve the farms and move crops and

livestock.  Residential subdivisions were established in the north eastern

portion of the study area in the 1940s to house employees of defense

plants and other industries.  Between the period of 1911 and 1950, 14

dams and diversions had been built upstream of the Durango drainage

area on the Salt, Gila, Agua Fria, and Verde rivers to reclaim the arid

lands of Arizona (Rogge et al., 1994), and effectively drying up the

natural flow of the rivers.

Social and Economic

Minority and low-income groups within the project area were identified

through analysis of U.S. Census Bureau and Arizona Department of

Economic Security data.  The data were reviewed with respect to the 61

Census Block Groups that lie within the project area.  Significant low-

income populations were identified in approximately 18 percent of the

block groups.   Approximately 90 percent of the Durango area is

populated with significant numbers of ethnic minorities.  Significant

proportions of minors and elderly individuals were identified in

approximately 40 of the block groups in the Durango area.  

Hazardous Materials

A database search of 24 electronic environmental databases was

completed to identify areas of sites of hazardous materials storage, as

well as facilities which generate, treat, or dispose of hazardous waste.

The databases searched include those associated with federal, state, and

local environmental tracking, regulatory, and/or enforcement agencies

and emergency responders.  Several hundred facilities within the project

area were identified in the database search, as is typical of an area with

a history of industrial and commercial development.  Identification of

a facility on the list(s) may only indicate that the facility is complying

with registration requirements and does not necessarily indicate that the

facility is adversely affecting human health or the environment.

Additional research about specific facilities would be necessary to

evaluate their potential effects on the project area.  Most sites within the

surrounding project area were found in the following databases: 

- Hazardous Materials Information Reporting System - a

database that contains hazardous material spill incidents that have been

reported to the U.S. Department of Transportation.
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- Resource Conservation and Recovery Information System - a

database that contains information on hazardous waste handlers that are

regulated by the EPA under RCRA.

- Facility Index System/Facility Identification Initiative Program

an EPA site list that contains information on various facilities and

guidance to other sources that contain additional facility details.

- Leaking Underground Storage Tank List - a record that

contains an inventory of reported leaking underground storage tank

incidents.

- Hazardous Material Logbook - a list that documents chemical

spills and incidents.

- Underground Storage Tank Listing - a list of registered

underground storage tank sites.

Complete results from the Hazardous Material Database Search can be

found in the Data Collection Report for this project submitted under

separate cover (March 2000).   The proposed project routes are designed

not to impact any hazardous sites found in the database search.

General Environmental Summary

 The overall environmental impacts to the study area will be minimal

due to the proposed projects.  There will be no significant environmental

impact due to hazardous materials within the alternatives’ surrounding

areas.  The study area, as stated, is 95% disturbed with little vegetation

and low biological resource value.  The only potential habitat impacts

for sensitive species are in areas along the Salt and Agua Fria Rivers and

will be minimized with project planning.  Although there are cultural

resources present within the area, activities are planned for maximum

avoidance.  

F. Potential Alternatives

This section summarizes the drainage alternatives identified during the

brainstorming session (Alternatives B-1 through B-6) as well as the seed

alternatives presented by the consultant team (Alternatives S-1 through

S-8).

The objective within the study area is to evaluate opportunities for

structural or non-structural solutions, which can mitigate the impacts of

the existing FEMA floodplain and provide for a regional drainage

system.  Residential and industrial development is occurring at a rapid

pace in the study area, and provides a challenge in determining

alternatives for the drainage solutions. 

Several alternatives were identified for the entire study area, which are

shown on Figures B-1 through B-5 and S-1 through S-7 and are

summarized in the following sections.  Many of the alternatives contain

common components such as a channel along a particular alignment, a

detention basin in a certain location, or the use of an existing storm

drain system.  Additionally, all of the alternatives are proposed to be

natural appearing multi-use facilities, unless specifically stated

otherwise, even though some of the exhibits do not show the trail/multi-

use alignments along the channel alignments.  The use of natural

appearing multi-use channels is considered to be an advantage.

There are two alternatives not shown on figures, but also summarized

in the following sections.  Alternatives B-6 and S-8 are potential

alternatives that are non-structural in nature, and are included for further

evaluation along with the structural potential alternatives.

A relative cost of “low”, “medium”, or “high” is identified with each of

the alternatives.  These relative costs are based on the total length of

channel and the channel type for each alternative.  The relative cost

considers capital cost only and does not take into account any damage

costs that are incurred or avoided by a particular alternative or the

annual maintenance costs.

Since the area is being evaluated as one complete drainage system, each

of the alternatives listed in the following sections, includes a complete

description of each of the components contained in the alternative.

Therefore a particular component may be described in more than one

alternative. The engineering considerations, environmental

considerations, and the advantages and disadvantages of each alternative

are also discussed.
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1. Alternative B-1 (Figure B-1)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High

Description:

Alternative B-1 consists of three main open channel alignments to

convey runoff.  The first channel alignment includes the north side of

the UPRR from 35th Avenue to the Agua Fria River with smaller

tributary channels along 43rd Avenue, 67th Avenue, and 91st Avenue.

The second channel alignment extends from the corner of the RID canal

and 67th Avenue south to Lower Buckeye, then west to 91st Avenue and

Lower Buckeye, and south to meet the beginning of the BFC which

would be improved to the west out to the confluence of the Agua Fria

and Gila Rivers.  The third channel alignment is along the proposed

South Mountain Freeway alignment from Van Buren Street south to the

Salt River.  The first two open channels are Natural Appearing Multi-

use (NAMU) channels which promote an environmentally friendly

method of flood control.  An offline detention basin is included between

91st Avenue and 99th Avenue south of the BFC channel.

Engineering Considerations:

This alternative has some redundancy in channel alignments with the

crossing of the railroad and freeway channels.  More realistically, the

channels would be reconfigured to eliminate any crossings, increasing

efficiency of the drainage system.  The freeway alignment could be

constructed by ADOT as part of the proposed freeway project.  Existing

development is extremely heavy along the railroad, east of 75th Avenue.

Crossing the RID canal with an open channel along the railroad may be

difficult.

Advantages:

- Use of existing BFC alignment

- May save money on right-of-way costs

- Beneficial to SRP: no storm water in irrigation facilities

- Possible cost sharing with ADOT on proposed freeway alignment

- Railroad alignment is well suited to convey runoff currently ponding

behind embankment because the elevated tracks act as a natural barrier

for one side of a channel

- Utilizes the South Mountain Freeway corridor, a potential multi-use

trail with regional connections

- Allows opportunities for river access and links to the regional trail

system corridor along both the Salt/Gila and Agua Fria Rivers

- With the link between the BFC and the RID Canal corridors there

results an opportunity for a completely linked trail system which serves

a large portion of the Durango study area

- Allows the opportunity to increase aesthetic value and preserve open

space along the railroad corridor much of which is in industrial areas.

- Utilizes many suggested trail corridors identified on City of Phoenix

planning documents

- Allows the opportunity to preserve community open space in existing

agricultural areas with multiple use trail linkages to neighborhood and

community parks and the Estrella Village Core

- Avoids locations of most known prehistoric village sites and historic

sites within the study area

- Minimal detrimental effects on riparian areas or areas of native

vegetation

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- No known historic sites would be impacted under this alternative

Disadvantages:

- Use of existing BFC alignment may be longer than necessary to

convey the runoff to an outfall location and drop structures along 115th

Avenue would be required.  Turning the channel south at approximately

117th Avenue down to the Gila River, per the 115th Avenue Drainage

Concept Report,  would result in a shorter path, saving money on

construction costs.

- A pipe system would have to be constructed for SRP to collect the

tailwater from the agricultural fields that the BFC is currently used for

- North-south alignment poses significant utility conflicts such as the

99" sewer line in Broadway Road

- Channel north of the railroad would be costly to construct east of 75th

Avenue due to the high density of buildings and existing development.

Existing buildings and development have resulted in minimal to no

contiguous available channel corridors adjacent to the railroad in this

area.

- Emphasis on conveyance means channel sizes will have to be large

enough to convey the full 100 year unattenuated flow, resulting in higher

right-of-way costs

- Criss-crossing of channels is complex and unnecessary

- Emphasis on east-west corridors does not best maximize the

opportunity to preserve and enhance the existing mountain views to the

south

- May encounter numerous hazardous materials sites in northeastern

portion of proposed pathway.  Generally, the majority of listed sites are

found east of 59th Avenue.  These database searches documented 405

different hazardous waste sites within the Durango ADMP area with

over 1,000 hazardous waste sources listed.

- Passes through the Pueblo Del Alamo (between Buckeye and

Broadway roads and between 51st and 63rd Avenue) and Fowler Ruin

(between 67th and 75th Avenue and between McDowell and Buckeye



DIBBLE & ASSOCIATES 24 DURANGO AREA DRAINAGE MASTER PLAN
March 2001 ALTERNATIVES ANALYSIS REPORT

roads), and several Hohokam canal prehistoric sites.  These sites would

not be impacted by this alternative.  Estimated cost for mitigation of this

type of previously recorded sites cannot be made until site-specific

testing is conducted.

- NPDES and 404 permit/mitigation required for multiple discharges to

Salt, Gila, and Agua Fria Rivers.  Nationwide Permits for outfall

structures typically do not require compensatory mitigation.  If,

however, the Corps requires mitigation, it would need to be on-site and

in-kind, with a 1:1 ratio of mitigation to amount of impact.
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2. Alternative B-2 (Figure B-2)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High

Description:

Alternative B-2 proposes a set of north-south channels or pipes in the

eastern portion of the study area on 35th Avenue, 51st Avenue and 59th

Avenue from Interstate 10 to the Salt River.  North-south channels

would be along the 71st Avenue and 79th Avenue alignments from Lower

Buckeye Road to the Salt River and on 91st Avenue from Broadway

Road to the Salt River.  Two main east-west channels are included for

the western portion of the study area.  The first would be the north side

of the UPRR from 75th Avenue to the Agua Fria River with a smaller

tributary channel along 91st Avenue.  The second would be along the

alignment of the BFC from 91st Avenue to approximately 1/4 mile west

and 1/4 mile north of 115th Avenue and Southern Avenue, at which

point the channel would turn south and outfall into the Gila River.

Eight parks / detention basins and a semi-linked trail system are

included along the channel alignments of this alternative.

Engineering Considerations:

Existing Development in the northeast region of the study area is heavy.

The use of frequent alignments will have an overall result of smaller

channels with lower flows, however right-of-way costs tend to increase.

The BFC alignment passes through the middle of several proposed

developments that may have zoning plans approved already.

Advantages:

- Possible use of the existing storm drain system in the eastern portion

of the study area, saving money on construction and right-of-way costs

- Partial use of the BFC alignment along with turning the channel south

near 115th Avenue and Southern Avenue saving money on construction

and right-of-way costs

- Frequent spacing will result in smaller channels

- Solutions are located and spaced in a manner to encompass the entire

Durango study area

- Parks and semi-linked trail system also provide recreational

opportunities to the public in conjunction with a flood control project.

- North south alignments offer greater opportunity to preserve mountain

views to the south

- Maximizes opportunities for river access along trails proposed in the

Estrella Village Plan.

- Larger quantity of flood control features may result in smaller sized

facilities with less visual impact

- Opportunity to increase aesthetic value and provide open space along

the railroad corridor

- Minimal detrimental effects on riparian areas or areas of native

vegetation

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- If the existing storm drain pipes can not be used, construction cost of

open channels in the eastern portion of the study area due to existing

development will be high

- New north-south storm drain pipes will likely be difficult to construct

in the eastern portion of the study area, due to existing large diameter

east-west sewer lines

- High right-of-way cost due to frequent spacing of channels

- Two penetrations of the proposed Tres Rios Levee will be required

- Multiple outfalls into the Salt River creates additional issues due to

possible 404 Permit restrictions

- May encounter numerous hazardous materials sites in northeastern

portion of proposed pathway.  Generally, the majority of listed sites are

found east of 59th Avenue.  These database searches documented 405

different hazardous waste sites within the Durango ADMP area with

over 1,000 hazardous waste sources listed.

- Passes through the Pueblo Del Alamo Hohokam, prehistoric site

(between Buckeye and Broadway roads and between 51st and 63rd

Avenue) and 11 prehistoric canals.  Estimated cost for mitigation of this

type of previously recorded site cannot be made until site-specific

testing is conducted.

- NPDES and 404 permit/mitigation required for multiple discharges to

Salt, Gila, and Agua Fria Rivers.  Nationwide Permits for outfall

structures typically do not require compensatory mitigation.  If,

however, the Corps require mitigation, it would need to be on-site and

in-kind, with a 1:1 ratio of mitigation to amount of impact.
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3. Alternative B-3 (Figure B-3)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High

Description:

Alternative B-3 consists of 2 main east-west open channels following

Buckeye Road from 43rd Avenue to the Agua Fria River and the major

powerline corridor between Broadway and Lower Buckeye Roads from

51st Avenue to the Agua Fria River.  Additional tributary channels

would be constructed along 51st Avenue, 59th Avenue, and east of 75th

Avenue from Interstate 10 to the proposed channel along Buckeye Road.

The BFC alignment would be used to convey runoff from 115th Avenue

and Broadway out to the confluence of the Agua Fria and Gila Rivers.

Two major detention basins would be utilized to attenuate the peak

flows in the major channels.  One would be near the Tolleson

wastewater treatment plant and the other approximately one mile south

near the powerline corridor.  Additionally, seven parks are included

along the alignment of the major channels.  One option within this

alternative is to eliminate the downstream SRP obligation to supply

water to the Buckeye Irrigation District (BID) by having it replaced by

another source such as the 91st Avenue wastewater treatment plant,

therefore allowing the BFC to be open for flood control.

Engineering Considerations:

Heavy existing development along Buckeye Road may limit the use of

an open channel east of 75th Avenue.  Constructing a crossing of the

railroad near the curve at 107th Avenue may be difficult.  The use of

only two main channels will result in an overall increase in the size of

the channels to handle the concentrated flows.

Advantages:

- Use of the powerline corridor for a flood control channel provides an

opportunity for multiple uses within a common easement, saving money

on right-of-way costs

- Only one penetration will be required in the proposed Tres Rios Levee

- Numerous opportunities to incorporate or link to planned

neighborhood and community park/open spaces

- Possibility of an additional visual amenity for the Durango study area

consisting of a SRP water feature

- Avoids potential impacts to riparian habitat along Salt River

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- Minimal detrimental effects on riparian areas or areas of native

vegetation

Disadvantages:

- Construction of a channel along Buckeye Road will be tight in the

eastern portion of the study area and would likely have to be a concrete

or piped facility

- East-west alignment of a channel in the powerline alignment, is not the

shortest distance to an outfall

- Primary emphasis on east-west corridors does not best maximize the

opportunity to preserve and enhance the existing mountain views to the

south.

- There is no direct north-south access to the Salt/Gila River which

allows for public recreation

- Use of a transmission line corridor may require extensive landscape

mitigation to improve scenic quality

- Alignment along Buckeye Road right of way is a less desirable

environment for a multi-use recreational trail from the standpoint of the

health, safety, and enjoyment of the trail user, due to heavy traffic and

will require a buffer zone

- May encounter numerous hazardous materials sites in northeastern

portion of proposed pathway.  Generally, the majority of listed sites are

found east of 59th Avenue.  These database searches documented 405

different hazardous waste sites within the Durango ADMP area with

over 1,000 hazardous waste sources listed.

- Passes through approximately 12 Hohokam canal and 2 Hohokam

village prehistoric sites.  Estimated cost for mitigation of this type of

previously recorded sites cannot be made until site-specific testing is

conducted.

- NPDES and 404 permit/mitigation required for multiple discharges to

Salt, Gila, and Agua Fria Rivers.  Nationwide Permits for outfall

structures typically do not require compensatory mitigation.  If,

however, the Corps require mitigation, it would need to be on-site and

in-kind, with a 1:1 ratio of mitigation to amount of impact.
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4. Alternative B-4 (Figure B-4)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Medium

Description:

Alternative B-4 primarily emphasizes retention and consists of

numerous parks used as retention and detention basins.  A single open

channel is included to convey flows captured in the retention and

detention basins and would be aligned along the powerline easement

between Lower Buckeye and Broadway Roads, from 51st Avenue to the

BFC, then approximately following the BFC Alignment to 115th

Avenue, and continuing in a southwest direction re-joining the BFC

alignment near Dysart Road and outfalling at the confluence of the Agua

Fria and Gila Rivers.

Engineering Considerations:

The use of a high number of retention or detention basins will result in

a higher overall land cost.  A solution such as drywells or tributary

drains would have to be developed to drain all of the basins within 36

hours.  Concentrating all of the flow into one alignment may result in a

very large channel.  Businesses and homeowners in the north study area

will receive little or no benefit from the improvements.

Advantages:

- Use of retention and detention basins may be environmentally friendly

if created for multiple use opportunities such as parks and sports fields

- Only one penetration will be required in the proposed Tres Rios levee

- Open spaces may allow opportunities to preserve some panoramic

mountain views

- Avoids potential impacts to riparian habitat along Gila and Salt Rivers

- Minimal detrimental effects on riparian areas or areas of native

vegetation due to single discharge point

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- Avoids heaviest concentration of potential hazardous materials sites.

Generally, the majority of listed sites are found east of 59th Avenue.

These database searches documented 405 different hazardous waste sites

within the Durango ADMP area with over 1,000 hazardous waste

sources listed

- No anticipated environmental impacts

Disadvantages:

- Does not directly address many of the known flooding problems or

provide for a complete regional drainage solution

- Not a complete system.  Will require several smaller tributary pipes

and channels to convey runoff to the retention and detention basins

- Channel alignment cuts through several planned developments

- Offers fewer trail linkages between the planned parks / neighborhood

and community open space areas or to regional trail systems

- A single discharge point may adversely affect the operations of the

Buckeye Irrigation Company at the confluence of the Gila and Agua Fria

Rivers

- Few opportunities for linkages to river access

- May encounter numerous hazardous materials sites in northeastern

portion of proposed pathway. Generally, the majority of listed sites are

found east of 59th Avenue.  These database searches documented 405

different hazardous waste sites within the Durango ADMP area with

over 1,000 hazardous waste sources listed.

- Passes through several Hohokam canals and the two Pueblo Del

Alamo prehistoric sites.  Estimated cost for mitigation of this type of

previously recorded sites cannot be made until site-specific testing is

conducted.
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5. Alternative B-5 (Figure B-5)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High

Description:

Alternative B-5 consists of a combination of open channels, existing

storm drain pipes, and detention basins.  In the eastern portion of the

study area, the existing storm drains in 35th Avenue, 43rd Avenue, and

51st Avenue would be utilized to convey runoff south to the Salt River.

Four open channels would be built to convey runoff.  The first along the

alignment of the proposed South Mountain Freeway.  The second

alignment is from 67th Avenue and the RID Canal south to Lower

Buckeye Road, west to 79th Avenue, and south to outfall at the Salt

River.  The third channel alignment is from 91st Avenue south of

Interstate 10 to the UPRR, then west along the north side of the railroad

with an outfall at the Agua Fria River.  The last alignment is following

the approximate BFC alignment from 91st Avenue to 115th Avenue, then

following the powerline easement west to outfall at the Agua Fria River.

Detention basins would be constructed in the vicinities of 71st Ave and

Lower Buckeye Road, 79th Ave and the powerline easement, 95th

Avenue just south of the BFC, 107th Avenue north of the UPRR, and

Dysart and Broadway Roads.  A retention basin would also be

constructed behind a proposed Tres Rios levee to accommodate the

interior drainage near the confluence of the Gila and Agua Fria Rivers.

Engineering Considerations:

The use of frequent alignments will have an overall result of smaller

channels with lower flows, however right-of-way costs tend to increase.

The freeway alignment could be constructed as a main drainage feature,

by ADOT as part of the proposed freeway project.

Advantages:

- Use of existing storm drains which may save money on right-of-way

costs

- Use of the proposed South Mountain Freeway alignment provides a

possible cost sharing opportunity with ADOT

- Partial use of the BFC and powerline alignments  which may save

money on construction and right-of-way costs

- Only one levee penetration will be required

- Solutions are located and spaced in a manner to encompass the entire

Durango study area

- Use of South Mountain Freeway corridor and potential for regional

trail linkage as well as linkage to proposed Estrella Village Core

- Opportunity to preserve planned neighborhood and community open

spaces in existing agricultural areas

- Combination of north-south and east-west alignments offers greater

opportunity to take advantage of views in various directions

- Multiple opportunities for river access

- Larger quantity of flood control features may result in smaller sized

facilities with less visual impact

- Opportunity to increase aesthetic value and provide open space along

the railroad corridor

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- Does not fully address the known flooding problem north of the UPRR

and RID Canal between 67th Avenue and 83rd Avenue

- Does not represent a linked multi-modal trail system. There is no

connection provided between the RID Canal and BFC

- Use of the transmission line corridor poses a landscape mitigation

challenge

- North-south alignment poses significant utility conflicts such as the

99" sewer line in Broadway Road

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.

- Passes through approximately 13 Hohokam canals and 3 Hohokam

prehistoric village sites.  Estimated cost for mitigation of this type of

previously recorded sites cannot be made until site-specific testing is

conducted.

- NPDES and 404 permit/mitigation required for multiple discharges to

Salt, Gila, and Agua Fria Rivers.  Nationwide Permits for outfall

structures typically do not require compensatory mitigation.  If,

however, the Corps require mitigation, it would need to be on-site and

in-kind, with a 1:1 ratio of mitigation to amount of impact.
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6. Alternative B-6

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Low

Description:

Alternative B-6 is a non-structural alternative which consists of

restricting development in the  floodplain and purchasing homes and

buildings currently prone to flooding.  As development grows in the

study area, enforcement of the local storm retention requirement within

each jurisdiction would diminish the runoff into adjacent lands,

resolving some of the existing flooding problems.

Engineering Considerations:

This alternative may require additional engineering studies to delineate

and refine the floodplains throughout the study area.  For future

enforcement of the local storm retention requirements, the 100 year

storm duration is typically less than that of the 100 year, 24 hour storm

used for regional flood control design, resulting in a higher level of risk

to residents.

Advantages:

- Low capital cost

- Avoids all hazardous materials sites and prehistoric sites

- NPDES and 404 permit/mitigation not required

- Avoids potential impacts to riparian habitat along Gila and Salt Rivers

Disadvantages:

- High level of risk acceptance 

- Does not address the known flooding problems described in section III

- Does not provide a regional drainage solution for the developed

farmland.  Additionally, this area is projected to be redeveloped with

commercial and residential land uses within the next 5-10 years.

- No opportunity to improve landscape aesthetics or integrate multiple

uses

- Does not provide a means of draining the retention facilities of local

developments.  Local regulations typically require retention of the 100

year - 2 hour storm.

- Does not re-establish any drainage paths which were obliterated when

the area was developed for Agricultural uses
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7. Alternative S-1 (Figure S-1)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Medium

Description:

Alternative S-1 includes the preferred alternatives from two previous

studies (Tolleson Candidate Assessment Report and 115th Avenue

Drainage Concept Report) and  consists of three main open channel

alignments to convey runoff.  The first channel alignment includes the

north side of the UPRR from 83rd Avenue to the Agua Fria River with

smaller tributary channels along 91st Avenue and 99th Avenue as

described in the Tolleson Candidate Assessment Report.  The second

channel alignment would be along the BFC from 107th Avenue to

approximately 1/4 mile west of 115th Avenue with an outfall in the Gila

River to the south as described in the 115th Ave Drainage Concept

Report.  The third channel alignment would be along the proposed

South Mountain Freeway alignment from Interstate 10 south to the Salt

River.  Five potential park / detention basin locations are identified

along the channel alignments and a potential multi-use trail is identified

along the alignment of the existing BFC.

Engineering Considerations:

The freeway alignment could be constructed by ADOT as part of the

proposed freeway project.  Rapidly developing areas in the south-central

region of the study area will have to extend the improvements or find a

way to tie in to them to utilize a regional outfall.

Advantages:

- The two previous studies adequately address the drainage issues for the

particular area they apply to and can be easily adapted into the overall

drainage solution

- Use of the proposed South Mountain Freeway alignment provides a

possible cost sharing opportunity with ADOT

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- The two previous studies do not fully address all of the drainage

problems for the entire study area and will need to be enhanced to

provide a complete regional drainage solution

- Two penetrations will be required in the proposed Tres Rios levee

- Non-linked multi-modal trail system

- Few opportunities to access potential community park sites or open

space areas for joint use and involvement of project partners

- Few opportunities to preserve or enhance existing mountain views to

the south

- Passes through approximately 12 Hohokam canals and the two Pueblo

Del Alamo prehistoric sites.  Estimated cost for mitigation of this type

of previously recorded sites cannot be made until site-specific testing is

conducted.

- NPDES and 404 permit/mitigation required for multiple discharge to

Agua Fria River

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.  Until the exact location of this alternative is

identified, a list of Hazardous Material sites and associated mitigation

cannot be determined.

- May require the relocation of an APS power substation located at 59th

Avenue and Lower Buckeye Road

- North-south alignment poses significant utility conflicts such as the

99" sewer line in Broadway Road

- Does not remove the floodplain along the north side of the railroad

from 81st Avenue to 27th Avenue
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8. Alternative S-2 (Figure S-2)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Medium

Description:

Alternative S-2 consists of a set of north-south channels in the eastern

portion of the study area and 2 main channels in the western portion of

the study area.  Channel alignments are included along 51st Avenue from

Van Buren Street to the Salt River, along 67th Avenue from Van Buren

Street to Buckeye Road then turning east to 71st Avenue and south to the

Salt River, along 79th Avenue from Lower Buckeye Road to the Salt

River, along the powerline easement south of Lower Buckeye Road

from 91st Avenue to the Agua Fria River, and along 107th Avenue from

Van Buren Street to the powerline easement alignment.  Five parks,

used as detention basins, are proposed along the channel alignments.

Potential trail alignments could be extended from the channel

alignments. 

Engineering Considerations:

This alternative adequately addresses most of the existing drainage

problems, but conveys the flows along alignments that are different than

the natural drainage flow paths.  Coordination with developers and

existing homeowners will be required to determine the exact alignment

along the powerline corridor. 

Advantages:

 - 51st Avenue alignment could possibly utilize the existing storm drain

system in the street.  51st Avenue alignment is hydraulically significant

because of the overflow of runoff over the railroad at that point.

- Alignment of channels at half-mile streets such as 63rd Avenue and 79th

Avenue, rather than along major streets.  This is desirable from a multi-

use opportunity viewpoint

- No penetrations of the proposed Tres Rios levee will be required

- Multiple opportunities for river access

- Opportunity to preserve community open space in existing agricultural

areas since the storm water facilities are co-located with parks.  Storm

water facilities which are co-located with proposed parks enhance the

likelihood of project partners, funding, and multiple use opportunities.

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- Does not address the local flooding problems such as the intersection

of 91st Avenue and Van Buren Street or along the RID canal and the

UPRR.

- Does not take advantage of the drainage facilities currently being

constructed as part of the Coldwater Springs development along

Buckeye Road, between 115th Avenue and the Agua Fria River

- Multiple crossings of significant utilities such as the 99" sewer line in

Broadway Road

- Non-linked system.

- Straight, linear alignments are less conducive to a more natural

appearing multi-use design approach

- Use of roadway alignments is less desirable for multi-use trail

corridors

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.  Until the exact location of this alternative is

identified, a list of Hazardous Material sites and associated mitigation

cannot be determined.

- Passes through several Hohokam canals and the La Cienega and

Pueblo Del Alamo prehistoric sites.  Estimated cost for mitigation of

this type of previously recorded sites cannot be made until site-specific

testing is conducted.

- Will require relocation of a large number of residents and the Lakin

Milling operation between Dysart Road and El Mirage Road

- Does not remove the floodplain on the north side of the railroad from

103rd Avenue to 27th Avenue
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9. Alternative S-3 (Figure S-3)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High

Description:

Alternative S-3 consists of a set of north-south channels and pipes at

approximately 1-mile spacing throughout the study area, with an

improved channel along the BFC alignment.  The north-south pipes

would be along 35th Avenue from Van Buren Street to the Salt River,

43rd Avenue from the UPRR to the Salt River, and 51st Avenue from

Interstate 10 to the Salt River.  The north-south channels would be along

67th Avenue from Van Buren Street to Buckeye Road to 63rd Avenue to

the Salt River, 71st Avenue from the UPRR to the Salt River, 79th

Avenue from the UPRR to the Salt River, 91st Avenue from Van Buren

Street to the improved BFC, 99th Avenue from the UPRR to the

improved BFC, 107th Avenue from the UPRR to the improved BFC, and

115th Avenue from the UPRR to the improved BFC.  Nine potential park

/ detention basin locations are identified along the channel alignments

and potential multi-use trails are identified along the alignment of the

existing BFC and along the Salt River from 35th Avenue to 79th Avenue.

Engineering Considerations:

The use of frequent alignments will have an overall result of smaller

channels with lower flows, however right-of-way costs tend to increase.

The high number of outfalls to the Salt River may be a concern in

regards to obtaining 404 permits.

Advantages:

- Frequent use of channels in the north-south direction, resulting in

smaller channel sizes throughout the study area and less visual impact

- Existing storm drains could be utilized along the specified alignment

in the eastern portion of the study area

- Only one penetration of the proposed Tres Rios levee will be required

- Frequency of features provides good coverage for the entire study area

- Multi-use trail along the Salt River fits well into the Maricopa County

regional trail system

- Frequent north south alignments allow opportunities to take advantage

of mountain views

- Multiple access opportunities to the Salt and Gila Rivers

- Numerous opportunities to preserve community open space within

existing agricultural areas and open lands since the storm water facilities

are co-located with parks.  Storm water facilities which are co-located

with proposed parks enhance the likelihood of project partners, funding,

and multiple use opportunities.

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- If the existing storm drain pipes can not be used, construction cost of

open channels in the eastern portion of the study area due to existing

development will be high

- Use of frequent channels will result in higher right-of-way costs, and

more implementation issues

- North-south alignments pose significant utility conflicts such as the

99" sewer line in Broadway Road

- Discharging of higher flows at the end of the BFC may require

mitigation to avoid liabilities associated with the Buckeye Diversion

Dam in the confluence of the Gila and Agua Fria Rivers

- Does not provide a linked multi-use trail system

- Multiple outfalls into the Salt River creates additional issues due to

possible 404 Permit restrictions

- Passes through several Hohokam canals and the La Cienega and

Pueblo Del Alamo prehistoric sites.  The estimated cost for mitigating

this type of previously recorded site cannot be made until site-specific

testing is conducted.

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.  Until the exact location of this alternative is

identified, a list of Hazardous Material sites and associated mitigation

cannot be determined.

- Minimum opportunity for public access to the Agua Fria River
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10. Alternative S-4 (Figure S-4)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High

Description:

Alternative S-4 consists of a mostly closed drainage system along with

an improved, concrete lined, BFC.  Existing or new storm drain pipes

would be constructed from the UPRR to the Salt River in 35th Avenue,

43rd Avenue, 51st Avenue, 59th Avenue, and 67th Avenue.  A closed box

system is included along the north side of the UPRR from 35th Avenue

to the Agua Fria River.  Major flows in the BFC would be diverted

south to the Gila River while tailwater irrigation flows continued out to

the confluence of the Gila and Agua Fria Rivers.  A park / detention

basin and multi-use trail are included along the improved BFC

alignment.

Engineering Considerations:

A closed system has less permanent impact through areas of heavy

existing development.  However, the cost may be extremely high

compared to open channels.  New and existing storm drains can be

constructed within public right-of-way.  The use of existing storm drains

will be subject to analysis to determine the existing capacity.

Advantages:

- Closed drainage system results in lower right-of-way costs, since pipes

and boxes could be built in the existing roadways or very near the

existing public right-of-way.

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- Use of concrete boxes and a concrete lined channel does not promote

multiple recreational uses. 

- Alignment north of the railroad would still be difficult to construct east

of 83rd Avenue due to existing development and other space constraints

and would require relocation of multiple businesses

- North-south alignments pose significant utility conflicts such as the

99" sewer line in Broadway Road

- Discharging of higher flows at the end of the BFC may require

mitigation to avoid liabilities associated with the Buckeye Diversion

Dam in the confluence of the Gila and Agua Fria Rivers

- Two penetrations of the proposed Tres Rios levee will be required

- Few opportunities to preserve views, preserve community open space,

or increase landscape aesthetics

- Does not provide a linked trail system

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.  Until the exact location of this alternative is

identified, a list of Hazardous Material sites and associated mitigation

cannot be determined.

- Passes through several Hohokam canals and the Fowler Ruin, Pueblo

Del Rio, and Pueblo Del Alamo prehistoric sites.  The estimated cost for

mitigate of this type of previously recorded sites cannot be made until

site-specific testing is conducted.
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11. Alternative S-5 (Figure S-5)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Medium

Description:

Alternative S-5 consists of two main east-west channels which are

planned to be natural appearing multi-use (NAMU) facilities.  The first

channel would be along the north side of the UPRR between 35th

Avenue and the Agua Fria River, and the second channel would be a

naturally winding alignment  from approximately the intersection of the

Lower Buckeye Road and the proposed South Mountain Freeway,

curving around some proposed developments and meeting the

approximate alignment of an improved BFC.  Nine potential park /

detention basin locations are identified along the channel alignments and

a potential multi-use trail is identified along the alignment of the

existing BFC.

Engineering Considerations:

 The use of only two main channels will result in an overall increase in

the size of the channels to handle the concentrated flows.  Existing

development is extremely heavy along the railroad, east of 75th Avenue.

 The alignment of the southern channel is flexible and can be meandered

to avoid existing and proposed developments.

Advantages:

- Emphasis of the curvilinear “Natural Appearing Multi-use” channels

- Only one penetration of the proposed Tres Rios levee will be required

- Avoids most of the significant utilities

- Aesthetically pleasing, environmentally friendly, and promotes

recreational opportunities

- Opportunity to preserve and link community open space to parks

planned within the Estrella Village Core

- Limits potential impacts to riparian areas due to having only two

discharge points

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- Provides multiple access points to the Agua Fria River

Disadvantages:

- Use of only two major channels throughout the study area will require

additional tributary pipes and channels to provide a complete system,

i.e. it does not completely address all of the drainage issues for this area

- Channels would be very large to handle the flows from the entire study

area, and may not be feasible to construct due to land constraints and

right-of-way availability

- Railroad alignment would be especially difficult to construct east of

83rd Avenue due to existing development and other space constraints

and would require relocation of multiple businesses

- The second, naturally winding, channel alignment may be difficult to

construct due to the slope of the land in the area and would require

relocation of multiple homes and businesses near 67th Avenue and the

RID canal

- Discharging of higher flows at the end of the BFC may require

mitigation to avoid liabilities associated with the Buckeye Diversion

Dam in the confluence of the Gila and Agua Fria Rivers

- Emphasis on east west orientation of both alignments does not

maximize opportunities to preserve desirable views to the south

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.  Until the specific location of this alternative is

identified, a list of Hazardous Materials site and associated mitigation

cannot be determined.

- Passes through several Hohokam canals and the Fowler Ruin

prehistoric site.  The estimated cost for mitigate of this type of

previously recorded site cannot be made until site-specific testing is

conducted.
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12. Alternative S-6 (Figure S-6)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Medium

Description:

Alternative S-6 consists of three main channels throughout the study

area.  The first would be along the proposed South Mountain Freeway

from the UPRR to the Salt River.  The second would start upstream of

the RID canal at 67th Avenue and the UPRR and follow a diagonal

alignment to south of Lower Buckeye Road where it would meet the

BFC alignment out to the confluence of the Gila and Agua Fria Rivers.

The third alignment would be along the north side of the UPRR from

approximately 85th Ave to the Agua Fria River.  Ten potential park /

detention basin locations are identified along the channel alignments and

a potential multi-use trail is identified along the alignment of the

existing BFC, and as an extension of the channel along the proposed

South Mountain Freeway.

Engineering Considerations:

The freeway alignment could be constructed by ADOT as part of the

proposed freeway project.  High frequency of detention basins will

result in smaller channel sizes, but may increase land costs.  The middle

alignment passes through several proposed developments, which may

have zoning plans approved already.

Advantages:

- Use of the proposed South Mountain Freeway alignment provides a

possible cost sharing opportunity with ADOT

- Only one penetration of the proposed Tres Rios levee will be required

- Connection of the planned multi-use trails to each other and to existing

features such as the RID canal (which may be a future trail) and to a

regional system (the South Mountain Freeway and River corridors)

- Alignments in the western portion of the study area do not greatly

impact the existing development and are not built along the major roads,

which is desirable for multi-use opportunities

- Numerous opportunities to incorporate and preserve community park

and open space in existing agricultural areas and open lands

- Opportunity to create improved aesthetic value along the railroad

corridor west of 83rd Avenue

- Avoids greatest concentration of hazardous materials sites in

northeastern portion of project area.  The majority of listed sites are

found east of 59th Avenue.  These database searches documented 405

different hazardous waste sites within the Durango ADMP area with

over 1,000 hazardous waste sources listed.

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

Disadvantages:

- One alignment cuts through several parcels of land and may leave the

remaining land undesirable for development, resulting in  higher right-

of-way costs

- North-south alignment along the proposed freeway alignment poses

significant utility conflicts such as the 99" sewer line in Broadway Road

and an APS power substation near 59th Avenue and Lower Buckeye

Road

- Multiple relocations of homes and businesses along proposed freeway

alignment and near 71st Avenue and Buckeye Road

- Impacts existing planned development which will be result in higher

costs to acquire right-of-way

- Discharging of higher flows at the end of the BFC may require

mitigation to avoid liabilities associated with the Buckeye Diversion

Dam in the confluence of the Gila and Agua Fria Rivers

- Does not remove the floodplain on the north side of the railroad from

75th Avenue to 27th Avenue

- Limited access to the Salt / Gila River

- Emphasis on east-west alignments offers fewer mountain viewing

opportunities

- Passes through several Hohokam canals and the Pueblo Del Alamo

prehistoric site.  The estimated cost for mitigating this type of previously

recorded site cannot be made until site-specific testing is conducted.
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13. Alternative S-7 (Figure S-7)

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Medium

Description:

Alternative S-7 consists of 3 main channel alignments with a number of

key detention basins.  The detention basins would be located near the

corners of 51st Avenue and the UPRR, 75th Avenue and the RID Canal,

and 107th Avenue and the UPRR.  Channels or pipes would outlet from

the detention basins along 51st Avenue from the UPRR to the Salt River,

along 75th Avenue to south of Lower Buckeye Road to an improved

alignment of the BFC out to the confluence of the Gila and Agua Fria

Rivers, and along the north side of the UPRR from 107th Avenue out to

the Agua Fria River.  Additional detention basins are included along the

BFC alignment to attenuate the peak flows of tributary runoff along the

channel alignment.  Parks are included at each of the detention basins

and multi-use trails would follow the alignments of each of the main

channels.

Engineering Considerations:

The BFC alignment passes through the middle of several proposed

developments that may have zoning plans approved already.  The use of

the existing storm drain pipe in 51st Avenue would be subject to a

capacity analysis.

Advantages:

- Initial use of detention basins at key locations to pickup large amounts

of runoff and attenuate the flows before being sent downstream

- Existing storm drain in 51st Avenue could be utilized to release flows

from the detention basin at 51st Avenue and the railroad

- Location of basins at 51st Avenue and 75th Avenue correspond to an

efficient hydraulic solution based on flow locations in existing

conditions 

- Channel north of the railroad with a detention basin at 107th Avenue

does not adversely impact any existing or planned development

- Only one penetration of the proposed Tres Rios levee will be required

- Use of the BFC alignment may save money on right-of-way and

construction costs

- Opportunity for a semi linked trail system which utilizes the potential

of BFC and RID Canals as multi-use trail corridors

- Basins preserve community open space and may allow opportunities

to preserve panoramic mountain views

- Detention basins likely to regulate and prolong flows, somewhat

buffering impacts to riparian areas from sudden surges of water

- High potential for project partners due to multi-use opportunities of

basins

Disadvantages:

- BFC alignment and associated detention basin cuts through several

proposed developments

- North-south alignment along 51st Avenue poses significant utility

conflicts such as an 87" sewer line in Lower Buckeye Road

- Limited river access

- Alignments adjacent to roadways are less desirable multi-use trail

corridors due to heavy traffic

- May encounter numerous hazardous materials sites in northeastern

portion of project area.  The majority of listed sites are found east of 59th

Avenue.  These database searches documented 405 different hazardous

waste sites within the Durango ADMP area with over 1,000 hazardous

waste sources listed.  Until the exact location of the alignments in this

alternative are identified, a list of Hazardous Materials sites and

associated mitigation cannot be determined.

- Passes through several Hohokam canal prehistoric sites.  The estimated

cost for mitigating this type of previously recorded sites cannot be made

until site-specific testing is conducted.
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14. Alternative S-8

Relative Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Low

Description:

Alternative S-8 is a “No Action” alternative.  The idea is that the costs

of annual damages that would occur by doing nothing, would be less

than the annual cost of any improvements.

Engineering Considerations:

This alternative would require a detailed cost-benefit analysis to

determine the average annual cost of damages due to flooding.

Advantages:

- No capital cost

- Avoids all potential hazardous materials, sensitive habitats, and

cultural resource sites

- NPDES and 404 permits/mitigation not required 

Disadvantages:

- Does not address the known flooding issues as previously identified in

this report

- Does not provide a regional drainage solution for the rapidly

developing area

- Does not remove any of the existing floodplains

- Does not provide a means of draining the retention facilities of local

developments.  Local regulations typically require retention of the 100

year - 2 hour storm.

- Does not re-establish any drainage paths which were obliterated when

the area was developed for Agricultural uses

- No regional drainage solution will result in a compunding effect of

higher peak runoff flows and shorter times of concentration as

development continues with only the local retention requirements

- No opportunity to improve landscape aesthetics or integrate multiple

uses

- No potential for habitat improvements along channel outfall locations

near the  Salt, Gila, or Agua Fria Rivers including revegetation to

improve the biological resource value of these areas
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V.  ALTERNATIVES EVALUATION

A. Introduction

This section describes the process used to screen the alternatives,

evaluate the alternatives, and identify the preferred alternative that will

be developed to the preliminary design stage during the Level III

Analysis.

B. Screening of Alternatives

The purpose of the screening effort was to select the best combination

of alternative features to form three comprehensive plans for the entire

study area.

The alternatives identified in the brainstorming session and the seed

alternatives were reviewed in the field and with available mapping and

aerial photos.  The hydrology was also carefully considered to determine

which alignments would provide the most benefit based on the existing

storm flows in the study area.  Each potential alignment was traveled by

vehicle, noting all of the obstructions and difficulties on a blank study

area map.  This map was then used to determine which alignments were

most feasible from a right-of-way, constructability, and aesthetic

enhancement  viewpoint.  Once all of the feasible alignments were

identified, the most promising alignments were grouped together to

determine which ones would work with the others to form a complete

regional drainage solution.

Several of the identified alignments were found to not be feasible based

primarily on existing development and obstructions.  Alternative B-6,

which is a non-structural alternative, and Alternative S-8, which is a

“No Action” alternative were also found to be unfeasible for several

reasons. First, they do not provide solutions for the existing flooding

problems that were previously identified,  Secondly, they do not provide

for a regional drainage system of the study area.  Since the area is

rapidly growing with new residential and commercial developments, the

area needs a regional system to route off-site drainage and drainage in

excess of current retention requirements.  As a point of fact, many

developers are currently tending to shed responsibility for off-site flows,

claiming that runoff never reaches the property under development due

to a farming berm or other minor diversion on an adjacent property.

However, when the adjacent property is developed, the flows are

assumed to have been accounted and designed for by the previous

developer.  Therefore the flow is not accounted for or designed for and

will create flooding problems in newly developed areas.

Through the screening process, it was found that there are several

elements which are common to each screened alternative, and are

necessary for a complete regional drainage solution.  Specifically, there

are three key park / detention basin locations identified, which are

located at the southeast corner of 51st Avenue and the UPRR and also

north of the RID canal and the UPRR at approximately 71st Avenue, and

a multi-use facility consisting of a retention/detention basin, park, and

habitat area near the confluence of the Gila and Agua Fria Rivers,

needed to handle the interior drainage of the south portion of the study

area after the proposed Tres Rios levee is constructed.  Another

common element to each of the screened alternatives is the intent to use

naturally appearing multi-use (NAMU) channels, including trails along

each alignment, to the fullest extent possible.

There are several high voltage overhead power line corridors traversing

the study area.  There are differing views on the potential opportunity

presented by the power line corridors.  The corridors are utilized in

several of the potential alternatives as well as in two of the screened

alternatives.  The use of power line corridors may be seen as an

advantage or a disadvantage.  The advantage is in the use of an

established corridor which may result in right of way acquisition cost

savings and multiple beneficial uses.  The land area under these large

power lines is free of  buildings and other obstructions resulting in an

open, clear corridor that  invites other uses.  One disadvantage is in the

negative visual element and social perception associated with the towers

and overhead lines.  Some of the power lines produce an unnerving

humming sound that may concern potential users of the corridor.  The

negative appearance may be mitigated by landscaping approaches that

create an overhead canopy to shield the public from the overhead views.

Another disadvantage is the design restrictions that are imposed by the

power companies when utilizing a shared right-of-way.  The project

team met with representatives from the power companies (SRP and

APS) to discuss the use of the power line easements for shared flood

control right-of-way and multiple use recreational opportunities.  The

general feeling of the power companies is that they are open to the idea

of multiple use activities within and adjacent to a power line easement

as long as the power poles were still easily accessible for maintenance

purposes.  Each power company has guidelines which specify criteria

for clearance, grading, side slopes and access ramps.  The screened

alternatives shown on the following pages are intended to take

advantage of a shared right-of-way to the fullest extent possible.  In the

event that the right-of-way is not available to be shared, or the power

companies do not approve of the design plans, all of the alignments

shown within a power line easement can be shifted to be adjacent to the
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power line easement or slightly realigned as necessary.

Three complete regional drainage alternatives were developed through

the screening process.  The three alternatives were presented to the

public at Public Open House meetings held on April 11 and April 13,

2000 and then presented and recommended at Review Committee

Meeting #2 on April 25, 2000.   The purpose of this meeting was to

approve the three alternatives recommended for further study in the

Level II Analysis.  Public input from the Open House meetings was

presented to the Review Committee.  Opportunity was presented at the

meeting for questions and discussion.  The review committee then

approved by a majority vote, the three screened alternatives

recommended for further study in the Level II Analysis.

The three screened alternatives are comprised of  elements chosen from

all of the available alternatives as previously described.  These

alternatives are shown on Figures V-1, V-4, and V-7, and summarized

in the following sections.

C. Public Sensing

Public Open House meetings were held at Littleton Elementary School

on April 11, 2000 and at Carl Hayden High School on April 13, 2000.

The purpose of the meetings was to obtain public input on flooding

problems in the area.  The meetings were conducted in an open house

format with boards displayed showing the study area, existing

constraints, potential alternatives, and potential landscape themes.

FCDMC and consultant representatives were available to answer

questions and receive input regarding existing flooding problems and

suggestions for solutions.  Provision was made for written comments to

be received.  A questionnaire was distributed to all attendees.

Attendance at the public meetings was relatively low with a total of 13

people attending.  The results of Community Questionnaire 1 are

summarized in the Appendix.

The community questionnaire reflects a general support of the concepts

presented.  The preferred alternative by those in attendance at the two

public meetings is A-1 and the preferred themes are the Park-Like

theme, Natural theme, Agricultural Heritage theme, and the Railroad

theme.  The primary concerns expressed related to consideration of the

impacts on existing and planned developments in the area.

D. Alternatives Development (Level II Analysis)

The three alternatives were further developed to determine the

engineering feasibility and approximate costs.  During alternative

development, refinements were made to the location and alignment of

facilities resulting from the more detailed analysis.  The existing

condition HEC-1 model was revised to reflect the routing required for

each alternative.  The channel routing parameters and the sequence of

hydrograph routing and combinations were modified to model the

effects of each alternative.

The detention basins, channels, pipes, and culverts were then sized

based on the revised 100-year peak discharges.  Detention basins were

sized to maximize flow attenuation with the land area available using

both off-line and flow-through concepts.  The off-line concept uses a

perimeter channel to allow low flows to bypass the detention basin.  The

flow-through concept allows the entire flow to be intercepted by the

detention basin. Channels and storm drains were sized using Manning’s

equation with a hydraulic slope equal to the average ground slope in the

reach.  If the ground slope was too steep, causing high velocities in the

channel, a milder slope with drop structures is specified.   Culverts were

placed at existing road crossings and at locations of potential future

roadways.

The required right-of-way width for each channel is computed by adding

the required channel top width, increased by ten percent to allow for a

natural appearing multi-use meandering channel, plus 32 feet to allow

for 16 foot maintenance roads on both sides of the channel.

E. Visual Analysis

Supplementary visual analysis was performed for the three screened

alternatives to document existing visual conditions specific to those

areas.  Along with the previous data collected for the study area, results

of public sensing, and preliminary engineering analysis, the additional

visual analysis provides a basis for determining appropriate landscape

themes for each of the alternatives.  The analysis consisted of observing

the existing visual conditions in the areas along the proposed alternative

alignments.  Since there are many similarities with regards to the

existing visual conditions between the alternatives, the study area is

divided into areas which have similar visual conditions or potential

similar appropriate landscape themes. Those areas are referred to as

follows - Eastern Area, Central Area, 91st Avenue Area, Railroad Area,

and River Areas.  The  Visual Analysis Photo Key Map on the

following page, identifies the locations of photos presented in this

section.

Eastern Area

The eastern portion of the study area consists of flood control

alternatives located along and east of the Proposed South Mountain

Freeway alignment in the vicinity of 59th Avenue.  All alternatives

feature a basin southeast of 51st Avenue and the UPRR.  Runoff is

conveyed to the south along either the 47th Avenue power line corridor,

in a channel south of the RID  Canal, along the proposed South
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Visual Analysis Photo Key Map

(Looking North - adjacent industrial development)

(Looking East - adjacent industrial development)

(Looking Southeast - adjacent historic mills and mountain views)

Mountain Freeway or along 51st Avenue. The selected alignments

utilize open undeveloped or agricultural corridors within an area which

contains primarily industrial development.   Panoramic views of South

Mountain to the south are partially obstructed by buildings and power

poles.  Visual quality varies from one property to the next, however

many areas are characterized by industrial developments with outdoor

operations or storage yards which are not sufficiently screened and have

generally low visual quality.   Flood control alternatives in this area

could provide a great opportunity to screen objectionable views,

preserve desirable view corridors to the south, provide an open space

recreational amenity and preserve a landscaped open space corridor and

regional trail system link for industrial facility employees in an area

relatively devoid of amenities.  

Southeast corner of 51st Avenue and UPRR   (Photo key location 1)

Southeast corner of 51st Avenue and UPRR (cont’d)

(Photo key location 1)
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(Looking North) (Looking South)

(Looking North)

(Looking South)

(Looking Southwest)

The Alternative A-1 alignment utilizes primarily the 47th Avenue

power line corridor.  The 47th Avenue power line corridor contains

three rows of tall metal monopoles north of Buckeye Road and two rows

south of Buckeye Road.  An existing irrigation ditch follows along the

east side adjacent to the power line corridor for much of the distance

south of Buckeye Road.  

47th Avenue power line corridor and Buckeye

(Photo key location 2)

47th Avenue power line corridor and Lower Buckeye

(Photo key location 3)

Alternative A-2 utilizes a corridor to the south and west from the

proposed basin site to the proposed South Mountain Freeway corridor.

The alignment is located in open agricultural and undeveloped lands

which are surrounded by spotted industrial developments. 

The RID Canal and 51st Avenue (Photo key location 4)

Alternative A-3, south of the basin site, utilizes piping and box culverts

installed within the Buckeye Road and 51st Avenue roadway pavement

areas.  This portion of Alternative A-3 would therefore not include

associated landscape improvements as part of the flood control facility.

The desired multi-use pathway and streetscape landscaping would need

to be done in conjunction with street improvements.
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(@UPRR Looking South) (location 5)

(@RID Looking South) (location 6)

(@Lower Buckeye Looking South (location 7) (@75th Avenue Looking East)

(Ag Area Looking Southwest) (location 9)

51st Avenue (Photo key locations 5, 6, and 7)

Central Area

The Central portion of the study area consists of the basin located at 71st

Avenue north of the UPRR and the combination of conveyance and or

detention facilities to outfalls at  the Salt / Gila River or the Agua Fria

River.  This area is primarily existing agricultural lands which is quickly

being developed into residential.  Other than the existing Swift

Transportation facility which is located northwest of the corner of 75th

Avenue and Lower Buckeye, the entire area is planned to become

residential with associated support facilities such as schools, parks, and

neighborhood commercial.   The alternative alignments utilize the

existing open agricultural and undeveloped  land.  The agricultural lands

in this area have a wide open character, with little vegetation other than

the crop lands, and allow a panoramic vista of the Estrella Mountains to

the south.   Opportunities to provide parks, trails, and other recreational

uses for the planned residential development in this area should be

maximized. 

71st Avenue Basin (Photo key location 8)

Agricultural areas - 75th-83rdAvenue and Lower Buckeye
(Photo key locations 9 and 10)
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(Swift Transportation) (location 9)

(New Residential Development - Sundance Ranch) (location 10) (91st Avenue South of Lower Buckeye) (location 11)

(Broadway and 115th Avenue) (location 12)

(El Mirage South of Broadway) (location 13)

Besides one mile roadways, the major corridors in this area are created

by transmission lines and the BFC.  There are numerous large

transmission line corridors through this area most of which consist of

tall metal monopoles. There is also a corridor which contains steel tower

structures south of Broadway Road, north of the Avondale Waste Water

Treatment Plant and west of El Mirage Road.  The monopole structures

are less visually obtrusive and easier to mitigate than the tower

structures.  Alternatives A-1 and A-3 both feature alignments which are

adjacent to transmission lines, including the corridor south of Lower

Buckeye Road (Alternatives A-1 and A-3), and the corridor on the north

side of Broadway Road and 115th Avenue to the corridor South of

Broadway Road along the north edge of the Avondale Waste Water

Treatment Plant (Alternative A-1).

Transmission corridors (Photo key locations 11, 12, and 13)
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115th Avenue South of Broadway (location 14)

@ 115th Avenue Looking West (location 15) (91st Avenue and Lower Buckeye) (location 16)

(91st Avenue North of Van Buren) (location 17)

The BFC is an elevated, unimproved dirt lined ditch.  It’s route is

adjacent to or within existing open agricultural lands and some rural

residences.  There are currently planned residential developments along

the BFC from 91st Avenue to 115th Avenue.  All three alternative

alignments utilize some portion of the BFC as part of their alignment.

Alternative A-2 uses the entire BFC alignment, Alternative A-1 uses

a small portion between 99th Avenue and 115th Avenue and

Alternative A-3 follows the southern leg from 115th Avenue to the

outfall.

Buckeye Feeder Canal (Photo key locations 14 and 15)

91st Avenue Area

The 91st Avenue area in Tolleson has a unique character within the

study area with the existence of the formal wind rows of Pecan trees

both adjacent to agricultural fields, the Tolleson Waste Water Treatment

Plant and rural residences.  Shaded irrigation canals, rows of large scale

canopy trees, and turf characterize this corridor.   The 91st Avenue

corridor also relates to a proposed golf course site development in the

vicinity of the Tolleson Waste Water Treatment Plant.  Alternatives A-

2 and A-3 both feature alignments along 91st Avenue.

Pecan Trees (Photo key locations 16 and 17)
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(Looking Northeast)

(Looking East)

(Looking Northeast)

(Looking East)

(Looking West)

Basin Site - Northeast Corner of UPRR and 91st Avenue

(Photo key location 18)

Railroad Area

The railroad area consists of the alignments and detention basins which

follow the north side of the UPRR.  Each of the three alternatives

utilizes portions of this alignment.  Alternative A-1 utilizes the longest

portion of the railroad frontage as it extends from approximately 85th

Avenue, continues to the west through the Coldwater Springs

Development and eventually reaches the outfall at the Agua Fria River.

Alternatives A-2 and A-3 both extend from 99th Avenue to the west.

The majority of the railroad frontages consist of industrial type uses

with relatively low visual quality.  With the potential for the railroad

corridor to become a future light rail corridor, opportunities to improve

and enhance the visual quality of this corridor should be maximized.

Union Pacific Railroad at 99th Avenue

(Photo key location 19)

Union Pacific Railroad at 107th Avenue

(Photo key location 20)
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(Looking West)

(South of Southern and El Mirage)

Alt A-1 Alt A-2 Alt A-3

West $99,193,145 $77,989,682 $110,980,152

East $15,137,952 $33,053,210 $31,716,629

Total $114,331,097 $111,042,892 $142,696,781

Table 2 - Summary of Costs

Union Pacific Railroad at 115th Avenue

(Photo key location 21)

River Areas

River areas refer to the areas approaching the Salt / Gila Rivers and the

Agua Fria River near the outfalls of the various flood control

alternatives.  These areas vary in existing visual character depending on

existing channelization measures which have taken place as well as the

amount of available water.  Vegetation is dense (at the confluence) to

very sparse.  Where vegetation opens, there are opportunities for

relatively close up mountain views.  These areas represent an

opportunity to restore the natural character associated with the rivers as

well as restore and enhance bird and wildlife habitat. The river areas

also have recreational significance as part of the regional trail system

planned along those corridors.  All three alternatives feature a basin and

alignments in the river areas

View to Gila River 

(Photo key location 22)

F. Description of Alternatives

The alternatives chosen for further evaluation are described below.  The

cost for each alternative is summarized below in Table 2.  The total cost

includes a 30% contingency on the construction cost which will account

for engineering design, construction administration, environmental

issues such as 404 permits, cultural resources surveys and hazardous

waste surveys, and other minor detail  items.  Exhibits A-1 through A-

3 at the end of this report, show the plan elements, descriptors, and the

detailed cost estimate breakdowns for each alternative.
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1. Alternative A-1 (Figure V-1)

Estimated Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $114,331,097

Description:

Alternative A-1 is a modified version of Alternatives B-5, S-6 and S-7

which consists of three main channels with two key detention basins at

hydrologically prime locations.  The first channel alignment is from  the

detention basin at 51st Avenue and the UPRR southeast to the powerline

corridor along the 47th Avenue alignment, south to outfall at the Salt

River.  The second channel alignment is from the detention basin at 71st

Avenue and the UPRR south and southwesterly on a curvilinear

alignment to the power line corridor between Lower Buckeye Road and

Broadway Road, then west following the BFC Alignment to 115th

Avenue, then southwest and west outfalling into the Agua Fria River

approximately 1/4 mile south of Broadway Road.  The third channel

alignment is along the north side of the UPRR from approximately 85th

Avenue west to the Agua Fria River, with tributary channels along 91st

Avenue and 99th Avenue from north of Van Buren Street south to the

UPRR.  A minor channel along 91st Avenue from just south of

Broadway Road to the Salt River is included to convey sheet flow

drainage from the east into the river upstream of the proposed Tres Rios

levee.  There are five other potential park / detention basin locations and

three possible park locations along the channel alignments. 

Engineering Considerations:

The 100-year floodplain will be contained within the banks of the new

channels.  Existing floodplains will be fully contained along the railroad

from the Agua Fria River to 83rd Avenue, along the BFC from 115th

Avenue to 91st Avenue, and partially contained along the railroad at 71st

Avenue and 49th Avenue.  The existing floodplain will be reduced along

the BFC from the Agua Fria River to 115th Avenue.

Final design will need to include coordination with proposed

developments with minor adjustments to the channel alignments.

Coordination with the power companies will be required to receive

approval for construction of drainage and multi-use facilities within and

adjacent to powerline corridors.  Future maintenance of the channels and

detention basins will need to be coordinated with local jurisdiction

maintenance departments and could range from $500,000 to $750,000

per year based on an estimated unit maintenance cost of $0.04 per

square foot, and depending upon the actual landscaping scheme

constructed with the project.

Environmental Considerations:

Cultural Resources

This route passes through, and would likely cause disturbances to

several Hohokam canals and the Pueblo Del Rio prehistoric sites along

47th Avnue in the vicinity of the RID canal.  This site was previously

recorded in the early 1900's and the exact boundaries are not known.

The Fowler Ruin is in the vicinity of the basin at 75th Avenue norh of

the RID canal.  Estimating the cost to avoid or mitigate impacts to the

cultural resources cannt be made until site specific surveys are

completed.  This presents potential concerns for preservation of these

cultural resources.

Hazardous Materials

This route avoids the highest concentration of potential hazardous

materials sites, most of which are located in the northeastern corner of

the project area, and along Buckeye, Lower Buckeye, and Broadway

Roads.  The details of potential hazardous material sites need to be

reviewed to minimize encounters with sites that may impact

construction of this project.  The time and cost of managing construction

in or near such sites would also be similarly minimized.

For this alternative there were 25 hazardous materials sites identified in

the database search.  More information regarding these sites may be

found in the Data Collection Report for this study, submitted under

separate cover.  The route proposed in Alternative A-1 was designed not

to impact any hazardous sites found in the database search.  There will

be no significant environmental impact due to hazardous materials

within this alternative’s surrounding area.  Below is a summary of the

sites found within the areas of the proposed route.

11 underground storage tanks were reported (1999).  Of the 11 with

underground storage tanks:

- One site was also listed as a waste water treatment facility.

- Eight sites were also listed as leaking underground storage

tanks.

Eight sites were identified in the Facility Index System Report; this

database contains details regarding the listed facilities’ information.  Of

the eight listed in the Facility Index System Report:

- Seven were also listed in the Resource Conservation and

Recovery Information System database containing information

regarding hazardous waste handlers regulated by the EPA

- One was also listed as a Comprehensive Environmental

Response, Compensation, and Liability Information System

(CERCLIS) site.  This database contain information on

potentially hazardous waste sites that have been reported to the

EPA.

- One was also listed in the Emergency Response Notification

System, a database that records and stores information on
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reported releases of oil and hazardous substances.

One site was listed in the CERCLIS database that contains data on

potentially hazardous waste sites that have been reported to the EPA.

This site was also listed in the ZipAcid database that identifies facilities

that are subject to investigations concerning possible contamination of

soil, surface water, or groundwater.

One site was identified as an “AZ SPILL” site listed in the Hazardous

Material Logbook.  This logbook documents chemical spills and

incidents, last updated in 1986.

Four sites were listed as locations of dry wells constructed solely for the

disposal of storm water.  Of these four dry well sites:

- One site was also identified as a ZipAcid site subject to

investigations concerning possible contamination of soil, surface

water, or groundwater.

Social and Economic

Due to the heterogeneity of the project area, the route suggested in this

alternative exhibits virtually no bias with respect to age, income, or

ethnic characteristics of the areas through which it passes.

Environmental justice considerations would appear to be served through

the selection of this alternative.  

Ecology

Habitat improvement or beneficial land use/open space development

opportunities may exist along the route suggested in this alternative.

This alternative incorporates a design component that would direct some

storm water directly to the Tres Rios regulating  wetland which may

affect volume requirements of the wetland and will require special

coordination with the operations of the wetland.  Habitat improvements

also may be implemented along the construction corridor or at points

where the route terminates at river channels.  Environmental permits

(NPDES and Section 404) would be required because of Clean Water

Act regulations to implement this alternative at new outfalls to the Salt

and Agua Fria Rivers..

Planned Landscape Character Theme: (Figures V-2 and V-3)

Because of the diversity within the Durango study area and the lack of

a single dominant appropriate theme applicable throughout, it is

recommended that a mixed theme approach be taken to the landscape

design for all three screened alternatives.   For each alignment the

suggested landscape theme bears a relationship to either the existing

landscape character, future desired landscape character, and / or

characteristics relating to the culture, history, or prehistory of the area.

Based on the information presented in the data collection phase of the

project and supplemental corridor analysis, the following themes are

proposed for Alternative A-1.

Eastern Area - Modified Sonoran Theme.  The eastern area landscape

features a detention basin (36 acres) and multi-use trail / channel which

follows the alignment of a transmission line corridor.  The detention

basin should be designed with sufficient turf area, slope plantings, shade

trees and park amenities (i.e. ramadas, benches, picnic tables, bbq’s,

lighting, and recreational / exercise/par course equipment) to facilitate

site security and maintenance as well as provide a pleasant and

functional environment for lunchtime and recreational uses for

employees of adjacent industrial facilities.  The channel corridor

alignment, adjacent to a north/south transmission line provides an off-

road  multi-use trail link to proposed regional trails along the banks of

the Salt and Gila Rivers. In areas where alignments follow transmission

line corridors, the combination multi-use trail and maintenance road

must provide maintenance access to both the channel corridor as well as

transmission line poles.   Berming and strategic placement of plant

materials will not only serve to add visual interest but also provides

climate mitigation,  mitigation for the adjacent transmission corridor,

screening of objectionable views of adjacent industrial facilities  and

also allows for creation of view corridors of the mountains to the south.

Basin and channel side slopes should be graded with gentle undulating

side slopes which vary from 4:1 to 8:1 or more where possible.  The

plant palette will be consistent with the Estrella Village Plan and

adjacent existing developments.  Primary canopy trees will consist of

Mesquite, Palo Verde, and Acacia varieties, with Palms used in areas for

special emphasis.  

Central Area - Park-Like Theme with Agricultural Heritage Theme

incorporated for special emphasis areas.  The Central Area is primarily

open agricultural lands currently being developed and planned as

residential. The flood control facility alignment in this area consists of

three detention basins and connecting channel corridor which provides

an opportunity to create and preserve valuable community recreational

open space for a growing population.  All basins and channel corridors

should be designed for active recreation with a heavy emphasis on turf

and shade trees. Basin 1 (between 91st and 99th Avenue)is 37 acres in

size and is located in an area designated for a community park facility

per the Estrella Village Plan.  Basin 2 (at 71st Avenue south of Buckeye

Road) is 29 acres in size and is located in an area designated for a

neighborhood park facility per the Estrella Village Plan.  Basin 3 ( at 71st

Avenue on the north side of the UPRR) is 39 acres in size and is located

in an area along the railroad corridor designated to develop as industrial.

A railroad theme may be utilized for special emphasis areas associated

with this basin.   The channel corridor connecting the basins utilizes
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open agricultural lands in the north / south direction and follows a series

of transmission corridors east / west.  The channel alignment provides

a  multi-use trail corridor linking to the proposed regional trail along the

Agua Fria River.  Strategic tree placement will serve to add visual

interest, provide climate mitigation,  mitigation for the adjacent

transmission corridors,  and also allows for creation of view corridors

of the mountains to the south.  Where possible the trail should be

located on the south side of transmission corridors to provide

opportunities for unobstructed mountain views to the south.

Maintenance access to the transmission line must be maintained.  The

plant palette will be consistent with the Estrella Village Plan.  Primary

canopy trees will consist of Mesquite, Oak, Chinese Pistache, Evergreen

Elm, Sissoo, and Acacias with Palms also used in areas for special

emphasis or significance.

Railroad Area - The Railroad Theme combined with a Park-Like Theme

and / or Formal Promenade Theme would be applicable for the corridor

and three associated basins which follow along the north side of the

UPRR from 85th Avenue to the Coldwater Springs golf course.  The

three basins sized at 36 acres, 28, and 26 acres, respectively, from west

to east provide the opportunity to preserve community recreational open

space in Tolleson and Avondale.  Together with the basins, the channel

corridor along the north side of the railroad will enhance this potential

future light rail corridor, provide viewing opportunities for the existing

railroad as well as a multi-use trail link to the regional trail system along

the Agua Fria River.  Amenities and hardscape elements would reflect

a railroad theme.  The landscape palette would include extensive turf

with shade trees (similar palette as that listed for the Central Area

above)  in both formal and informal arrangements in basin areas and

trees with mass shrub plantings in corridor areas. Landscape design

should comply with City of Tolleson and City of Avondale guidelines.

River Area - Natural Theme combined with Native American Theme.

With its close proximity to the  the confluence of the Salt / Gila and

Agua Fria Rivers, the basin in the southwest corner of the project area

is appropriate for a natural theme which incorporates enhanced bird and

wildlife habitat, natural materials, grading consistent with natural

landforms, passive recreation uses, and a multi-use trail link to the

regional trail system along the river corridors. Site amenities and

hardscape elements could reflect a Native American theme or motif. The

natural theme may also be used as a transitional area for trail corridors

connecting to the regional trail system along the rivers.

Advantages:

- Contains existing floodplain within the banks of the channels and

alleviates flooding in known problem areas.

- Curvilinear alignment of the second channel which promotes the

multi-use function of the trail away from major streets

- Provides a linked system which utilizes the potential of the railroad,

the BFC, and the RID Canal as multi-use trail corridors and connects

potential park/community open space sites

- Opportunity to preserve community open space within existing

agricultural areas and open lands since the storm water facilities are co-

located with parks.  Storm water facilities which are co-located with

parks enhance the likelihood of project partners, funding, and multiple

use opportunities.

- Opportunity to improve aesthetic value along railroad corridor

- Avoids greatest concentration of potential hazardous materials sites in

northeastern portion of project area.  The majority of potential

hazardous materials sites are located in the northeastern corner of the

project area, and along Buckeye, Lower Buckeye, and Broadway Roads.

The majority of this route would avoid these areas.  

- Discharge has the potential to enhance the Tres Rios wetland along the

Salt River, due to design considerations that would direct some runoff

directly to this area provided that this is coordinated with the Tres Rios

project

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- Relatively even distribution among income, ethnic, and age groups (No

social economic impact)

- No levee penetrations required through the proposed Tres Rios Levee

Disadvantages:

- Implementation of long channel projects may be difficult due to

multiple jurisdictional boundary crossings

- Portions of two of the three alignments utilize transmission line

corridors which poses a landscape mitigation challenge

- East-west emphasis of alignments allows fewer mountain viewing

opportunities and minimal access to the Salt River

- Passes through several Hohokam canals and the Pueblo Del Alamo and

Pueblo Del Rio prehistoric sites.  The estimated cost for mitigation for

this type of previously recorded site cannot be made until site-specific

testing is conducted.

- NPDES and 404 permit/mitigation required for the four discharge

points to Salt and Agua Fria Rivers









DIBBLE & ASSOCIATES 53 DURANGO AREA DRAINAGE MASTER PLAN
March 2001 ALTERNATIVES ANALYSIS REPORT

2. Alternative A-2 (Figure V-4)

Estimated Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $111,042,892

Description:

Alternative A-2 is a modified version of Alternative B-1 which consists

of a north-south oriented network of channels with two key detention

basins at hydrologically prime locations.  An additional key park

/detention basin is included at the northeast corner of 91st Avenue and

the UPRR.  The first channel alignment is along the proposed South

Mountain Freeway from Van Buren Street to the Salt River, with a

tributary channel from the detention basin at 51st Avenue and the UPRR

south and west to meet the proposed South Mountain Freeway channel

just south of the RID canal.  The second channel alignment is from the

detention basin at 71st Avenue and the UPRR south and curvilinear to

the 79th Avenue alignment, then south to the Salt River.  The third

channel alignment is from 91st Avenue and Van Buren Street to the

detention basin at 91st Avenue and the UPRR, continuing south to the

BFC alignment, then following the BFC alignment out to the west, with

the major outfall turning south at approximately the 117th Avenue

alignment, but also continuing to the west to outfall at the confluence of

the Gila and Agua Fria Rivers.  The fourth channel alignment is along

the north side of the UPRR from 99th Avenue west to the Agua Fria

River.  It is recognized that the Coldwater Springs development between

115th Avenue and the Agua Fria river has already begun construction

that would take some of the channel water through a golf course in the

development.  There are three other potential park / detention basin

locations and two possible park locations along the channel alignments.

It is also planned to extend  the trail system around the perimeter of the

Tolleson wastewater treatment plant and the proposed golf course

associated with it.

Engineering Considerations:

Final design will need to include coordination with proposed

developments with minor adjustments to the channel alignments.  The

freeway alignment could be constructed in conjunction with ADOT as

part of the proposed freeway project.  Multiple outfalls into the Salt

River may raise concern in regard to obtaining 404 permits.  Future

maintenance of the channels and detention basins will need to be

coordinated with local jurisdiction maintenance departments and could

range from $500,000 to $750,000 per year based on an estimated unit

maintenance cost of $0.04 per square foot, and depending upon the

actual landscaping scheme constructed with the project.

Environmental Considerations:

Cultural Resources

This route passes through, and would likely cause disturbances to

several Hohokam canals.  In addition to the Pueblo Del Rio and Fowler

Ruin prehistoric sites identified with Alternative A-1, this alternative

also passes through the Pueblo Del Alamo prehistoric site located south

of the RID canal along the proposed South Mountain Freeway

alignment.  This presents potential concerns for preservation of these

cultural resources.

Hazardous Materials

This route avoids the highest concentration of potential hazardous

materials sites, most of which are located in the northeastern corner of

the project area, and along Buckeye, Lower Buckeye, and Broadway

Roads.  The details of potential hazardous material sites need to be

reviewed to  minimize encounters with sites that may impact

construction of this project.  The time and cost of managing construction

in or near such sites would also be similarly minimized.

For this alternative, there were 28 hazardous materials sites identified

in the database search.  More information regarding these sites may be

found in the Data Collection Report.  The route proposed in Alternative

A-2 was designed not to impact any hazardous sites found in the

database search.  There will be no significant environmental impact due

to hazardous materials within this alternative’s surrounding area.  Below

is a summary of the sites found within the areas of the proposed route.

Three leaking underground storage tanks were reported in or before

1999.

10 sites were identified in the Facility Index System Report; this

database contains details regarding the listed facilities’ information.  Of

the 10 listed in the Facility Index System Report:

- Seven were also listed in the Resource Conservation and

Recovery Information System; “RCRIS” contains information

on hazardous waste handlers that are regulated by the EPA.

- Two were also listed as underground storage tank sites.

- One site was also identified as a “ZipAcid” site subject to

investigations concerning possible contamination of soil, surface

water, or groundwater.

- One site was also identified as an “AZ SPILL” site listed in the

Hazardous Material Logbook.  The logbook documents chemical

spills and incidents, last updated in 1986.

- One site was also listed as the location of a “dry well”

constructed solely for the disposal of storm water.

Four sites were identified as “ZipAcid” sites subject to investigations

concerning possible contamination of soil, surface water, or

groundwater.  Of these four “ZipAcid” sites:

- 1 was also listed as an underground storage tank site.
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- Three sites were listed as locations of “dry wells” constructed

for the disposal of storm water.

Four sites were listed in the Emergency Response Notification System

database, a listing that records and stores information on reported

releases of oil and hazardous substances.

Two underground storage tanks were reported.

- One site was listed in the Toxic Chemical Release Inventory

system database.  TRIS identifies facilities that release toxic

chemicals to the air, water, and land under SARA.  

- One site was listed in the Hazardous Material Logbook.  The

logbook documents chemical spills and incidents, last updated

in 1986.

Social and Economic

Due to the heterogeneity of the project area, the route suggested in this

alternative exhibits virtually no bias with respect to age, income, or

ethnic characteristics of the areas through which it passes.

Environmental justice considerations would appear to be served through

the selection of this alternative.  

Ecology

Habitat improvement or beneficial land use/open space development

opportunities may exist along the route suggested in this alternative.

This alternative incorporates a design component that would direct some

storm water directly to the Tres Rios constructed wetland.  Habitat

improvements also may be implemented along the construction corridor

or at points where the route terminates at river channels.  Environmental

permits (NPDES and Section 404) would be required because of Clean

Water Act regulations to implement this alternative at new outfalls to

the Salt/Gila and Agua Fria Rivers.

Planned Landscape Character Theme: (Figures V-5 and V-6)

Based on the information presented in the data collection phase of the

project and supplemental corridor analysis, the following themes are

proposed for Alternative A-2.

Eastern Area - Modified Sonoran Theme.  The eastern area landscape

features a detention basin (36 acres) and multi-use trail / channel which

utilizes existing undeveloped, agricultural land and the proposed South

Mountain Freeway corridor alignment.  The detention basin should be

designed with sufficient turf area, slope plantings, shade trees and park

amenities (i.e. ramadas, benches, picnic tables, bbq’s, lighting, and

recreational / exercise/par course equipment) to facilitate site security

and maintenance as well as provide a pleasant and functional

environment for lunchtime and recreational uses for employees of

adjacent industrial facilities.  The channel corridor alignment  provides

an off-road  multi-use trail link to proposed regional trails along the

banks of the Salt and Gila Rivers as well as a regional transportation

link.  Strategic placement of plant materials will not only serve to add

visual interest but also provides climate mitigation,  mitigation for the

adjacent freeway corridor, screening of objectionable views of adjacent

industrial facilities  and also allows for creation of view corridors of the

mountains to the south. Basin and channel side slopes should be graded

with gentle undulating side slopes which vary from 4:1 to 8:1 or more

where possible.  The plant palette will be consistent with the Estrella

Village Plan and adjacent existing developments .  Primary canopy trees

will consist of Mesquite, Palo Verde, and Acacia varieties, with Palms

used in areas for special emphasis.  

Central Area - Park-Like Theme with Agricultural Heritage or Railroad

Theme incorporated for special emphasis areas.  The Central Area is

primarily open agricultural lands currently being developed and planned

as residential. The flood control facilities in this area consist of one

alignment originating at a basin at 71st Avenue and the UPRR and

outfalling to the Salt River between 75th and 83rd Avenue. This

alignment consisting of two detention basins with connecting channel

corridor provides an opportunity to create and preserve valuable

community recreational open space for a growing population.  All

basins and channel corridors should be designed for active recreation

with a heavy emphasis on turf and shade trees.  Basin 1 (at 71st  Avenue

south of Buckeye Road) is 29 acres in size and is located in an area

designated for a neighborhood park facility per the Estrella Village Plan.

Basin 2 (at 71st Avenue on the north side of the UPRR) is 39 acres in

size and is located in an area along the railroad corridor designated to

develop as industrial.  A railroad theme may be utilized for special

emphasis areas associated with this basin.  The channel corridor

connecting the basins utilizes open agricultural lands in the north/south

direction.  The channel alignment provides a  multi-use trail corridor

linking to the proposed regional trail along the Salt /Gila River.  

A portion of a second alignment also falls within the Central Area.  This

includes a corridor along the BFC west of 91st Avenue.  This alignment

includes one basin (between 91st and 99th Avenue) 37 acres in size and

located in an area designated for a community park facility per the

Estrella Village Plan.   The channel alignment utilizes open agricultural

lands and provides a  multi-use trail corridor linking to the proposed

regional trail along the Salt /Gila River.

Strategic tree placement will serve to add visual interest, provide climate

mitigation, and also allows for creation of view corridors of the

mountains to the south. The plant palette will be consistent with the
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Estrella Village Plan.  Primary canopy trees will consist of Mesquite,

Oak, Chinese Pistache, Evergreen Elm, Sissoo, and Acacias with Palms

also used in areas for special emphasis or significance.

Railroad Area - The Railroad Theme combined with a Park-Like Theme

and / or Formal Promenade Theme would be applicable for the corridor

and associated basin along the north side of the UPRR from 99th

Avenue to the Coldwater Springs golf course.  The single basin at 107th

Avenue and the UPRR is 36 acres in size and provides the opportunity

to preserve community recreational open space in Tolleson.  Together

with the basin, the channel corridor along the north side of the railroad

will enhance this potential future light rail corridor, provide viewing

opportunities for the existing railroad as well as a multi-use trail link to

the regional trail system along the Agua Fria River.  Amenities and

hardscape elements would reflect a railroad theme.  The landscape

palette would include extensive turf with shade trees (similar palette as

that listed for the Central Area above)  in both formal and informal

arrangements in basin areas and trees with mass shrub plantings in

corridor areas.  Landscape design should comply with City of Tolleson

and City of Avondale guidelines. 

91st Avenue Area- A portion of an alignment follows 91st Avenue from

Van Buren to south of Lower Buckeye and includes one basin at the

northeast corner of 91st Avenue and Buckeye Road / UPRR.  The

character of this existing area is strongly influenced by the existence of

formal wind rows of mature Pecan trees.  The proposed landscape theme

for this area may consist of a combination of the Formal Promenade

Theme, Park-Like Theme, Railroad Theme and Historic Canal Theme

for the basin and channel / multi-use trail corridor. The landscape palette

would consist primarily of formal rows of large scale canopy trees

(Chinese Pistache)  with a combination of turf (outside right of way) and

low mass shrub plantings along the corridors. The basin would include

extensive turf, and shade trees (similar palette as that listed for the

Central Area above)  in both formal and informal arrangements.

Specific design shall comply with applicable municipal landscape

guidelines. 

River Area - Natural Theme combined with Native American Theme.

With its close proximity to the  the confluence of the Salt / Gila and

Agua Fria Rivers, the proposed basin in the southwest corner of the

project area is appropriate for a natural theme which incorporates

enhanced bird and wildlife habitat, natural materials, grading consistent

with natural landforms, passive recreation uses, and a multi-use trail link

to the regional trail system along the river corridors. Site amenities and

hardscape elements could reflect a Native American theme or motif. The

natural theme may also be used as a transitional area for trail corridors

connecting to the regional trail system along the rivers.

Advantages:

- Contains existing floodplain within the banks of the channels and

alleviates flooding in known problem areas.

- Utilizes the proposed South Mountain Freeway corridor allowing for

a possible cost sharing partner with ADOT

- None of the alignments in this alternative utilize transmission corridors

- Represents a linked system which utilizes the potential of the BFC and

RID Canal as multi-use trail corridors

- Opportunity to preserve community open space within existing

agricultural areas and open lands since the storm water facilities are co-

located with parks.  Storm water facilities which are co-located with

proposed parks enhance the likelihood of project partners, funding, and

multiple use opportunities.

- Opportunity to improve aesthetic value along a portion of the railroad

corridor

- North-south emphasis on alignments allows greater mountain viewing

opportunities and good multi-modal linkages to river access

- Avoids greatest concentration of potential hazardous materials sites in

northeastern portion of project area.  The majority of potential

hazardous materials sites are located in the northeastern corner of the

project area, and along Buckeye, Lower Buckeye, and Broadway Roads.

The majority of the route avoids these roads.  

- Discharge has the potential to enhance the Tres Rios wetland along the

Salt River, due to design considerations that would direct some runoff

directly to this area and coordination with the Tres Rios project

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- Relatively even distribution among income, ethnic, and age groups (No

social economic impact)

Disadvantages:

- Channel along the proposed South Mountain Freeway corridor crosses

several petroleum gas lines along the railroad

- One levee penetration required through the proposed Tres Rios levee

- Proposed South Mountain Freeway alignment would require relocation

of an APS power substation

- Multi-use trail with the channel alignment along the north side of the

railroad is linked only to the Agua Fria River levee and not to any other

channel alignments in the area

- Passes through several Hohokam canals and prehistoric sites.  The

estimated cost for mitigation of these type of previously recorded sites

cannot be made until site-specific testing is conducted.

- NPDES and 404 permit/mitigation required for the five discharge

points to Gila, Salt and Agua Fria Rivers
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3. Alternative A-3 (Figure V-7)

Estimated Cost: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $142,696,781

Description:

Alternative A-3 is a modified version of Alternatives B-3 and S-3 which

also consists of a network of channels with two key detention basins at

hydrologically prime locations.  Again, an additional key park /detention

basin is included at the northeast corner of 91st Avenue and the UPRR.

The first alignment proposes to use the existing storm drain in 51st Ave

to convey storm water from the detention basin at 51st Avenue and the

UPRR south to the Salt River.  The second channel alignment is from

the detention basin at 71st Avenue and the UPRR south and curvilinear

to the powerline corridor between Lower Buckeye Road and Broadway

Road, then west to the Agua Fria River.  Two tributary channels would

be connected to the first channel alignment along 91st Avenue from

north of Van Buren to the powerline corridor and along 107th Avenue

from north of the UPRR to the powerline corridor.  A minor channel

alignment is included along the BFC from 115th Avenue west to the

confluence of Gila and Agua Fria Rivers.  It is recognized that the

Coldwater Springs development between 115th Avenue and the Agua

Fria river has already begun construction that could take some of the

water from 107th Avenue and the UPRR west through a golf course in

the development.  There are four other potential park / detention basin

locations and two possible park locations along the channel alignments.

It is also proposed to extend  the trail system around the perimeter of the

Tolleson wastewater treatment plant and the proposed golf course

associated with it.

Engineering Considerations:

Final design will need to include coordination with proposed

developments with minor adjustments to the channel alignments.

Coordination with the power companies will be required to receive

approval for construction of drainage and multi-use facilities within and

adjacent to powerline corridors.  Future maintenance of the channels and

detention basins will need to be coordinated with local jurisdiction

maintenance departments and could range from $500,000 to $750,000

per year based on an estimated unit maintenance cost of $0.04 per

square foot, and depending upon the actual landscaping scheme

constructed with the project.

Environmental Considerations:

Cultural Resources

This route passes through, and would likely cause disturbances to

several Hohokam canals and the Fowler Ruin prehistoric site.  This

presents potential concerns for preservation of these cultural resources.

Hazardous Materials

This route avoids the highest concentration of potential hazardous

materials sites, most of which are located in the northeastern corner of

the project area, and along Buckeye, Lower Buckeye, and Broadway

Roads.  The details of potential hazardous material sites need to be

reviewed to minimize encounters with sites that may impact

construction of this project.  The time and cost of managing construction

in or near such sites would also be similarly minimized.

For this alternative, there were 37 hazardous materials sites identified

in the database search.  More information regarding these sites may be

found in the Data Collection Report.  The route proposed in Alternative

A-3 was designed not to impact any hazardous sites found in the

database search.  There will be no significant environmental impact due

to hazardous materials within this alternative’s surrounding area.  Below

is a summary of the sites found within the areas of the proposed route.

13 underground storage tanks were reported in or before 1999.  Of the

sites with underground storage tanks:

- Seven sites were also listed as leaking underground storage

tanks.

- One site was also listed as the location of a “dry well”

constructed solely for the disposal of storm water.

- Two sites were also identified as  “ZipAcid” sites subject to

investigations concerning possible contamination of soil, surface

water, or groundwater.

12 sites were identified in the Facility Index System Report; the

database contains details regarding the listed facilities’ information.  Of

the 12 sites listed in the Facility Index System Report:

- 10 were also listed in the Resource Conservation and Recovery

Information System; (RCRIS) that contains information on

hazardous waste handlers regulated by the EPA.

- One was also listed as an underground storage tank.

- Two were also listed as the locations of “dry wells”,

constructed solely for the disposal of storm water.

- One site was also listed in the Hazardous Material Logbook.

The logbook documents chemical spills and incidents, last

updated in 1986.

- Four were listed as a “dry well” sites, constructed only for the

disposal of storm water.

Three sites were listed in the Emergency Response Notification System

database, a listing that records and stores information on reported
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releases of oil and hazardous substances.

Two sites were listed in the Hazardous Material Logbook.  The logbook

was last updated in 1986 and documents chemical spills and incidents.

Three sites were also listed as ZipAcid sites: these facilities area subject

to investigations concerning possible contamination of soil, surface

water, or groundwater.

Social and Economic

Due to the heterogeneity of the project area, the route suggested in this

alternative exhibits virtually no bias with respect to age, income, or

ethnic characteristics of the areas through which it passes.

Environmental justice considerations would appear to be served through

the selection of this alternative.  

Ecology

Habitat improvement or beneficial land use/open space development

opportunities may exist along the route suggested in this alternative.

This alternative incorporates a design component that would direct some

storm water directly to the Tres Rios constructed wetland.  Habitat

improvements also may be implemented along the construction corridor

or at points where the route terminates at river channels.  Environmental

permits (NPDES and Section 404) would be required because of Clean

Water Act regulations to implement this alternative at new outfalls to

the Salt and Agua Fria Rivers.

Planned Landscape Character Theme: (Figures V-8 and V-9)

Based on the information presented in the data collection phase of the

project and supplemental corridor analysis, the following themes are

proposed for Alternative A-3.

Eastern Area - Modified Sonoran Theme.  The eastern area landscape

features a detention basin (36 acres) at 47th Avenue and Buckeye Road

and a channel from the UPRR to the basin.  South of the basin, the

means of conveyance to the outfall at the Salt River, is by means of

piping and culverts within roadway pavement areas. Development of a

multi-use trail would have to be done as part of roadway improvements.

The detention basin should be designed with sufficient turf area, slope

plantings, shade trees and park amenities (i.e. ramadas, benches, picnic

tables, bbq’s, lighting, and recreational / exercise/par course equipment)

to facilitate site security and maintenance as well as provide a pleasant

and functional environment for lunchtime and recreational uses for

employees of adjacent industrial facilities.  Strategic placement of plant

materials will not only serve to add visual interest but also provides

climate mitigation,  mitigation for the adjacent transmission corridor,

and screening of objectionable views of adjacent industrial facilities.

Basin side slopes should be graded with gentle undulating side slopes

which vary from 4:1 to 8:1 or more where possible.  The plant palette

will be consistent with the Estrella Village Plan and adjacent existing

developments .  Primary canopy trees will consist of Mesquite, Palo

Verde, and Acacia varieties, with Palms used in areas for special

emphasis.  

Central Area - Park-Like Theme with Agricultural Heritage Theme

incorporated for special emphasis areas.  The Central Area is primarily

open agricultural lands currently being developed and planned as

residential. The flood control facilities in this area consist of portions of

two alignments with detention basins and connecting channel corridors

providing an opportunity to create and preserve valuable community

recreational open space for a growing population. Alignments featuring

this theme would include: the power line alignment which originates at

the 71st Avenue / UPRR basin, and heads south through open

agricultural land to the east/west  transmission line corridor south of

Lower Buckeye Road; and a channel corridor along 107th Avenue from

the UPRR to the power line corridor south of Lower Buckeye Road. The

three basin sites included as part of Alternative A-3 Central Area are the

same as those included in Alternative A-1. All basins and channel

corridors should be designed for active recreation with a heavy emphasis

on turf and shade trees.  Basin 1 (between 91st and 99th Avenue)is 37

acres in size and is located in an area designated for a community park

facility per the Estrella Village Plan.  Basin 2 (at 71st Avenue south of

Buckeye Road) is 29 acres in size and is located in an area designated

for a neighborhood park facility per the Estrella Village Plan.  Basin 3

( at 71st  Avenue on the north side of the UPRR) is 39 acres in size and

is located in an area along the railroad corridor designated to develop as

industrial.  A railroad theme may be utilized for special emphasis areas

associated with this basin.  The channel corridor connecting the basins

utilizes open agricultural lands in the north / south direction and follows

a transmission corridor east / west.  The channel alignment provides a

multi-use trail corridor linking to the proposed regional trail along the

Agua Fria River.  Strategic tree placement will serve to add visual

interest, provide climate mitigation,  mitigation for the adjacent

transmission corridors,  and also allows for creation of view corridors

of the mountains to the south.  Where possible the trail should be

located on the south side of the transmission corridor to provide

opportunities for unobstructed mountain views to the south.

Maintenance access to the transmission line must be maintained.  The

plant palette will be consistent with the Estrella Village Plan.  Primary

canopy trees will consist of Mesquite, Oak, Chinese Pistache, Evergreen

Elm, Sissoo, and Acacias with Palms also used in areas for special

emphasis or significance.

Railroad Area - The Railroad Theme combined with a Park-Like Theme
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and / or Formal Promenade Theme would be applicable for the corridor

and two associated basins which follow along the north side of the

UPRR from 99th Avenue to the Coldwater Springs golf course.  The

two basins sized at 36 acres and 28 acres, respectively, from west to east

provide the opportunity to preserve community recreational open space

in Tolleson and Avondale.  Together with the basins, the channel

corridor along the north side of the railroad will enhance this potential

future light rail corridor, provide viewing opportunities for the existing

railroad as well as a multi-use trail link to the regional trail system along

the Agua Fria River.  Amenities and hardscape elements would reflect

a railroad theme.  The landscape palette would include extensive turf

with shade trees (similar palette as that listed for the Central Area

above)  in both formal and informal arrangements in basin areas and

trees with mass shrub plantings in corridor areas.  Landscape design

should comply with City of Tolleson and City of Avondale guidelines.

 91st Avenue Area- A portion of an alignment follows 91st Avenue from

Van Buren to the transmission corridor south of Lower Buckeye and

includes one basin at the northeast corner of 91st Avenue and Buckeye/

UPRR.  The character of this existing area is strongly influenced by the

existence of formal wind rows of mature Pecan trees.  The proposed

landscape theme for this area may consist of a combination of the

Formal Promenade Theme, Park-Like Theme, Railroad Theme and

Historic Canal Theme for the basin and channel / multi-use trail

corridor. The landscape palette would consist primarily of formal rows

of large scale canopy trees (Chinese Pistache)  with a combination of

turf (outside right of way) and low mass shrub plantings along the

corridors. The basin would include extensive turf, and shade trees

(similar palette as that listed for the Central Area above)  in both formal

and informal arrangements.  

River Area - Natural Theme combined with Native American Theme.

With its close proximity to the  the confluence of the Salt / Gila and

Agua Fria Rivers, the basin in the southwest corner of the project area

is appropriate for a natural theme which incorporates enhanced bird and

wildlife habitat, natural materials, grading consistent with natural

landforms, passive recreation uses, and a multi-use trail link to the

regional trail system along the river corridors. Site amenities and

hardscape elements could reflect a Native American theme or motif. The

natural theme may also be used as a transitional area for trail corridors

connecting to the regional trail system along the rivers such the portion

of the channel corridor along the BFC west of 115th 

Avenue.

Advantages:

- Contains existing floodplain within the banks of the channels and

alleviates flooding in known problem areas.

- Utilization of the existing storm drain pipe in 51st Avenue allows

development of multi-use pathway along 51st Avenue as suggested in the

Estrella Village planning documents

- Represents a linked system which utilizes the potential of the BFC and

RID Canal as multi-use trail corridors

- Combination of north-south and east-west alignments allows mountain

viewing opportunities in all directions

- Opportunity to preserve community open space within existing

agricultural areas and open lands since the storm water facilities are co-

located with parks.  Storm water facilities which are co-located with

parks enhance the likelihood of project partners, funding, and multiple

use opportunities.

- Opportunity to increase aesthetic value for a portion of the railroad

corridor

- Avoids greatest concentration of potential hazardous materials sites in

northeastern portion of project area.  The majority of potential

hazardous materials sites are located in the northeastern corner of the

project area, and along Buckeye, Lower Buckeye, and Broadway Roads.

The majority of the proposed route avoids these roads.  

- Discharge has the potential to enhance the Tres Rios wetland along the

Salt River, due to design considerations that would direct some runoff

directly to this area provided that this is coordinated with the Tres Rios

project

- Potential for habitat improvements along channel outfall locations near

the  Salt, Gila, or Agua Fria Rivers including revegetation to improve

the biological resource value of these areas

- Relatively even distribution among income, ethnic, and age groups (No

social economic impact)

Disadvantages:

- Implementation of long channel projects may be difficult due to

multiple jurisdictional boundary crossings

- One levee penetration will be required in the proposed Tres Rios levee

- East-west alignment utilizes the powerline corridor which poses a

landscape mitigation challenge

- Offers no trail access to the Salt River

- Passes through several Hohokam canals and the Fowler Ruin

prehistoric site.  The estimated cost for mitigation of these types of

previously recorded sites cannot be made until site-specific testing is

conducted.

- NPDES and 404 permit/mitigation required for the four discharge

points to Salt and Agua Fria Rivers









DIBBLE & ASSOCIATES 65 DURANGO AREA DRAINAGE MASTER PLAN
March 2001 ALTERNATIVES ANALYSIS REPORT

G. Evaluation of Alternatives

Method of Evaluation -  The evaluation of alternatives is accomplished

by subjecting the numerous criteria to professional experience and

judgment.  To achieve a ranking of alternatives, the "Multi-Attribute

Utility Analysis" technique has been used.  Briefly, the Multi-Attribute

Utility Analysis technique involves first establishing evaluation criteria

and their relative weights.  Then a score is assigned for each criterion for

each alternative.  Alternatives are then ranked based on scores assigned

by the evaluators for each evaluation criterion.

During the screening and evaluation of the alternatives, the alternatives

for each region of the study area were found to not all be mutually

exclusive of one another.  The north and southwest study area

alternatives were developed as integrated systems that are required to

work together.  The study area has therefore been divided into “west”

and “east” areas, divided by 67th Avenue, for the alternatives evaluation,.

Representatives from the Flood Control District and members of the

Review Committee make up the evaluation committee.  The weighting

of each criterion is established by assigning each a factor of one, two, or

three.  The factors from all the evaluators are then averaged to establish

a composite weighting factor to be applied to each criterion.

The alternatives are scored by ranking the alternatives for each criterion

according to how well the alternative meets the criterion.  This scoring

is done for each of the evaluation criteria described below.  The scores

given by all the evaluators are added together and multiplied by the

weighting factor for that criterion.  This establishes the score for each

alternative and criterion.  The alternative receiving the highest total

score is the preferred alternative.

Evaluation Criteria -  The following criteria is used to evaluate the

alternatives.

1. Capital Cost -  Capital cost is the initial cost of the project

which includes construction, right-of-way acquisition, utility

relocation, and design engineering and contingencies including

utility relocation, survey, and other miscellaneous costs.

Operation and Maintenance costs are addressed under the

Maintenance criteria.  A score of three is assigned to the

alternative with the least first cost.  A score of one is assigned to

the alternative with the highest first cost.

2. Multiple Use Opportunities - The alternative that would create

multi-use opportunities, provide recreation amenities, develop

links between public transportation facilities and routes, and

benefit adjacent property owners would be assigned a score of

three.  A score of one would be given to an alternative with few

multi-use opportunities, with limited recreation amenities, which

lacks the potential to link public transportation facilities and

routes, which requires substantial relocation of residences, and

which negatively affects adjacent property owners.

3. Acceptability to Local Residents - The acceptability of a flood

control project by the residents, land owners, and developers is

important to the overall success of the project.  A score of three

is assigned to the alternative that would be most acceptable to

the public in terms of land acquisitions, visual quality,

recreational benefit, and overall flood control.  A score of one is

assigned to the alternative that would be least acceptable to the

public.

4. Environmental Impacts - These environmental considerations

refer to the potential impact to areas of high habitat value, high

historic value, and wildlife enhancement opportunities.  A score

of three is assigned to the alternative that will protect areas of

high habitat or historic value and provides for the opportunity to

enhance habitat. A score of one would have the most negative

impacts on the physical, natural, and cultural considerations, and

provide the fewest opportunities to enhance wildlife.

5. Maintenance - Maintenance is the annual cost for maintenance

of the drainage facility.  Frequency of maintenance and difficulty

of access affect annual maintenance costs.  A score of three is

assigned to projects with the lowest annual maintenance cost.

A score of one is assigned to projects with the highest annual

maintenance cost.

6. Potential for removal of FEMA flood zones - A primary

objective of the project is to remove homes from the FEMA

floodplain identified along the RID Canal and the UPRR.  A

score of three is assigned to the alternative that removes the

greatest number of homes from the floodplain and restores the

most land area for future development.  A score of one is

assigned to the alternative that removes the fewest homes from

the floodplain and restores the least amount of land area for

future development.

7. Implementation Partners - Opportunities to partner with an

agency such as ADOT, or the cities of Phoenix, Tolleson, or

Avondale are beneficial to both the Flood Control District and

the partnering agency.   Initial costs as well as annual

maintenance can be shared, and long term flood control and
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recreational benefits are realized by the community.  A score of

three is assigned to the alternative with the best opportunity for

partnering and cost sharing.  A score of one is assigned to the

alternative with the least opportunity for partnering and cost

sharing.

8. Aesthetic Value - Aesthetic Value is the opportunity to either

preserve existing desirable landscape character or improve the

aesthetics and visual character of the study area.  A score of

three is assigned to the alternative that will provide for the

greatest opportunity to enhance aesthetics. A score of one would

have the most negative impacts on the physical and natural

considerations, and provide the fewest opportunities to enhance

aesthetics.

Evaluation Matrix - The evaluation matrix in Figure V-10 was used

to rank the three alternatives.  Blank copies of Figure V-10 were

distributed to the Review Committee.  Each agency represented on the

committee was an evaluator and completed the form according to these

instructions.  The composite final scores for each alternative are shown.

Figure V-10 contains a separate matrix for each of the two planning

areas.  For each planning area, space is provided for the evaluator to

specify a weighting factor and a score for each of the evaluation criteria

previously described.

The weighting factor allows some criteria to be given a greater influence

on the outcome than others.  Factors can be assigned a value of one,

two, or three for each of the eight criteria.  All criteria are assigned a

default value of two.  Criteria that the evaluator feels should be

weighted more heavily than the others are assigned a weighting factor

of three.  Criteria the evaluator feels should be weighted less than the

others are assigned a factor of one.  The factors assigned by all

evaluators are averaged for each evaluation criterion to determine the

weighting factors used in the evaluation.

Each alternative is assigned a score.  Scores are established by ranking

the alternatives in order of how well they meet the evaluation criteria.

The alternative that best meets the criteria is assigned a score of  3, the

alternative that most poorly meets the criteria is assigned a score of 1,

and the remaining alternative is assigned an intermediate score of two.

The total of scores assigned for each criteria should equal six (1+2+3).

If the evaluator feels there is a tie, the score is split between the tied

alternatives so that the total for all three alternatives is still six.  The

scores from all evaluators are totaled for each criteria and alternative,

multiplied by the weighting factor, and then summed to determine the

total score for the alternative.  The alternative receiving the highest

weighted composite score is the preferred alternative.  A different

alternative may be selected for each planning area.

Review Committee Meeting No. 3

The matrix evaluation was performed at Review Committee meeting

number 3 on July 27, 2000.  At the meeting, an overview of the three

screened alternatives along with the associated landscape themes were

presented.  Opportunity was provided for questions and discussion.

Committee members expressed concerns regarding the following issues:

- number/location of archaeological sites impacted by the

alternatives (alternatives did not avoid archaeological

sites)

- public response of the use of transmission line corridors

(possible negative response)

- possible realignment of the proposed South Mountain Freeway

- shallow depth and potential conflicts of major utilities in the

study area including a 114" effluent line and major sewer

lines.

- observation that there were no natural drainage features within

the study area that could be improved resulting in new

alignments

- obtaining 404 permits and the potential for mitigation

requirements

- elimination of the non-structural and “No Action” alternatives

from further consideration in the Level II Analysis,

because they may be required in an Alternatives Analysis

for a 404 Permit

Because of the particular concern about the elimination of the non-

structural and “No Action” alternatives from further consideration, this

issue was discussed in detail again at the review committee meeting.

The reason for the elimination was based on the overall objectives of the

study, such as the need for providing an immediate regional drainage

solution for the study area and resolving the existing flooding problems

previously noted.  Additionally, some of the projects were already

moving forward with Memorandums of Understanding (MOU) and

Inter-Governmental Agreements (IGA), meaning that a non-structural

or “No-Action” alternative was not an option to the agencies involved.

The review committee voted by majority to reject the non-structural

and/or “No Action” alternative as a fourth alternative to include in the

evaluation process.

Following discussion, the evaluation process was presented and the

evaluation forms were completed.  The scores were tabulated with the

aid of a laptop computer and the results presented to the Review

Committee.  The resulting composite scores are shown on Figure V-10.



DIBBLE & ASSOCIATES 67 DURANGO AREA DRAINAGE MASTER PLAN
March 2001 ALTERNATIVES ANALYSIS REPORT

ALT. A - 1 ALT. A - 2 ALT. A - 3
EVALUATION CRITERIA FACTOR

Capital Cost 2.36 32 15.5 18.5
Multiple use opportunities 2.55 23 27 16
Acceptability to residents
Environmental Impacts 2.09 26.5 18 21.5
Maintenance 2.09 29 15 22
Removal from FEMA Zones 2.18 20.5 26 19.5
Implementation Partners 2.18 24.5 24.5 17
Aesthetic Value 1.82 27 21.5 17.5

Score 397.50 323.64 286.86
Rank 1 2 3

ALT. A - 1 ALT. A - 2 ALT. A - 3
EVALUATION CRITERIA FACTOR

Capital Cost 2.36 27 24 15
Multiple use opportunities 2.55 21.5 27 17.5
Acceptability to residents
Environmental Impacts 2.09 27 19.5 19.5
Maintenance 2.09 26 25 15
Removal from FEMA Zones 2.18 23.5 23.5 19
Implementation Partners 2.18 27 25 14
Aesthetic Value 1.82 23.5 25 17.5

Score 382.27 369.77 255.95
Rank 1 2 3

EAST AREA

WEST AREA

Figure V-10.   - Evaluation Matrix
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Project 

Land
Acquisition

Cost
Construction

Cost

Construction
Contingency

(15%)
Design & CM

(15%)
Landscape

Cost Total
Channels
Durango Channel $3,624,192 $3,665,665 $549,850 $549,850 $5,010,624 $13,400,180
99th Ave Lateral $288,585 $339,177 $50,877 $50,877 $372,060 $1,101,575 
91st Ave Lateral $284,229 $301,882 $45,282 $45,282 $366,444 $1,043,119 
Buckeye Channel $10,755,954 $16,785,665 $2,517,850 $2,517,850 $16,778,232 $49,355,551 
91st Ave Channel $682,110 $629,362 $94,404 $94,404 $934,920 $2,435,200 
47th Ave Channel $1,537,866 $2,461,502 $369,225 $369,225 $2,796,120 $7,533,939 

Detention Basins
Durango Basins $3,906,524 $2,638,879 $395,832 $395,832 $7,102,771 $14,439,838 
Buckeye Basins $4,545,426 $3,544,496 $531,674 $531,674 $8,264,410 $17,417,681 
47th Ave Basin $1,531,047 $2,530,188 $379,528 $379,528 $2,783,722 $7,604,013 

$114,331,097

Table 3 - Recommended Alternative - Estimated Costs

VI.  RECOMMENDED ALTERNATIVE

A. Introduction

The recommended alternative was selected at Review Committee

Meeting No. 3.  The resulting recommended plan and estimated costs

are presented in the following sections.

B. Ranking of Alternatives

The results of the alternatives evaluation are shown on Figure V-10 in

the previous section.  The results of the evaluation matrix show that the

weighting factors chosen for the evaluation criteria were ranked the

same for both the East and West study areas.  Multiple Use

Opportunities and Capital Cost were weighted as the top factors of

importance for the project.  Aesthetic Value was weighted as the lowest

factor of importance.  Environmental Impacts, Maintenance, Removal

from FEMA Zones, and Implementation Partners were weighted

relatively neutral.  Acceptability to Residents was discarded as an

evaluation criteria by the review committee because of the review

committee uncertainty of voting on behalf of the residents.  If a trend

can be discerned at all, it would appear to be toward maximizing

recreational benefit and minimizing cost with a low value on aesthetics.

C. Recommended Plan

Screened Alternative A-1 was selected for both the East and West study

area.  The Recommended Plan is shown on Figure VI-1. showing the

plan elements and descriptors.  The estimated costs are summarized in

Table 3.

A 15 percent construction contingency is added to the estimated

construction costs.   Design and construction management costs are

estimated as 15 percent of the construction cost.  Landscape costs are

based on the “ultimate” landscape character themes presented in this

report.  Estimated landscape costs are therefore higher than the

minimum landscape normally used on FCDMC projects.
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Tres Rios Project, Selected Alternative
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Community Questionnaire 1

1. Do you live, work, or have financial interest in the study area?  Check all answers that apply.
Live 4
Work 2
Have Financial Interest 10
None of these 2

Where?   
Phoenix 3
Avondale 8
Tolleson 1
County 7

2. Have you experienced flooding problems?  Check one
Yes 2
No 8
Not applicable 3

Explain: An explanation for not applicable answer was “We do engineering/development in this area”.

3. Are there any particular valued landscape or natural features which you feel should be
preserved or protected?  Explain.

Railroad (1), Gila River (1), Agua Fria River (1), mature trees (2), wetland along river
(1), bird nesting sites in the wetland (1), horse trails (1), agriculture (3), and the river
bottom area south of Southern (1).

4. Are there any particular negative features which you feel should be improved or enhanced?
Explain.

“Utilize overhead power corridors to extent possible”
“Auto access to river to prevent dumping.  Need recreational parking areas.”
“River bottom should have horse trails or hiking with controlled vehicular access for
emergencies”

5. Which of the following recreational activities do you participate in?  (Check all that apply)
Walking 12
Soccer 2
Jogging / Running 5
Softball / Baseball 4
Bicycling 9
Basketball 4
Roller or In-line Skating 2
Equestrian 4
Other 3

(Fishing-1, Dog Walks-1, ATV-1)

6. What do you feel would be the greatest benefit of a multi-use pathway?  (Check all that apply)
Recreation 9
Exercise 9
Employment Commute 2
School Commute 5
Shopping Access 2
Regional Access 3
Other 1

“A transportation corridor for bikes, electric cars, pedestrians, etc.”

7. Do you feel there are any drawbacks to combining a multi-use trail with an overhead power
line corridor?

Yes 1
No 9
No opinion 1
Explain:  For the yes answer the explanation was, “I’ve heard of health risks, but I’m not
sure if they are real or not.”
For one of the no answers the explanation was, “Both exist for the benefit of the
community.”
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8. Which landscape theme(s) do you prefer? (Check all that apply)
Park-Like Theme 7
Natural Theme 7
Agricultural Heritage 7
Railroad 6
Modified Sonoran Theme 3
Formal Promenade 3
Historic Canal 3
Native American 3
Other 0

9. In the evaluation and selection of flood control facilities, which criteria do you feel should be
given the greatest consideration in determining the ultimate location and design?  Number in
order of priority (1=highest priority, 6=lowest priority)

Flood Control Effectiveness (11-#1, 1-#2, 1-#3)
Avg.=1.23 Overall ranking = 1

Visual Appearance (2-#1, 2-#2, 2-#3, 3-#4, 1-#5)
Avg.=2.75 Overall ranking = 2

Environmental (4-#2, 3-#3, 1-#4, 3-#5)
Avg.=3.27 Overall ranking = 3

Recreational (1-#2, 4-#3, 3-#4, 3-#5)
Avg.=3.73 Overall ranking = 4

Cost (2-#2, 1-#3, 4-#4, 4-#5)
Avg.=3.91 Overall ranking = 5

Other (1-#1, 11-#6)
Avg.=6.08 Overall ranking = 6

For the category of “Other” being ranked the highest priority, the explanation given was, “Most
effective use of water.”

For the category of “Other” ranking as the lowest priority, the explanation given was, “Project
property values” and “Dollars should not be prohibitive but use what is needed for future
generations.  It must be effective, preserve the environment, and give open space to a
populating area.”

10. Please rank the alternatives in order of preference (1=most preferred, 3=least preferred)

Alternative A-1 (6-#1, 1-#2, 2-#3)
Avg.=1.56 Overall ranking = 1

Alternative A-2 (3-#1, 4-#2, 3-#3)
Avg.=2.00 Overall ranking = 2

Alternative A-3 (2-#1, 3-#2, 3-#3)
Avg.=2.13 Overall ranking = 3

A vote of most preferred for Alternative 2 had the stipulation, “(except 117th Avenue drop to
river feature)”.

11.  Other comments:
“Tailwater discharge - both north and south side require return to Buckeye Feeder Ditch, along
the entire feeder ditch.”
“Major focus should be on impacts on existing and planned (zoned) development and effective
flood control at post development condition (do not oversize facility).”
“Retain excess water to raise local aquifer.  Divert and return water that was diverted from
Pima use in the 1930's.”
“The sooner this starts taking place, the cost will be minimized; however, cost should not be
the determining factor in initiation a park-like theme which would improve land values and
economy.”
“Use of flood waters for replenishing underground aquifers.”
“Your alternatives look really good.  I really like the softer design and think all of these themes
will be better than traditional flood control channel.”
“Modify 2 with north south drainage ways.”
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